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Chapter # O1 Fundamentals of Chemistry _ Guess Papers 


GUESS PAPER & MODEL PAPER # | 
BASED ON CHAPTER # 1 (Reduced Syllabus) 


FUNDAMENTALS OF CHEMISTRY 
CHAPTER 1: BRANCHES OF CHEMISTRY 


Basic definitions, Matter, substance, Mixture(types}, Elements, compound, Atomic 
number, Mass number, Relative mass unit, Empirical formuta and Molecular formula, Types of 
molecular formula, Molecular mass caiculation, concept of mole, Avogadro's number, 
chemical calculation, mote-mass calculation (1.5),.Mole-particles calculation Example (1.6,1.7) 


Note: Topic related self-assessments, review exercise and think tank questions are included. 
Side boxes and Society, science and technology are not included. 


SECTION-A 


Time alowed: 20 Minates Marks: 12 
Note: Section-A is compulsory. All parts of this section are to be answered on the question paper 
itself. It shouki be completed in the first 20 minutes and handed over to the Centre 
Superintendent. Deleting /overwriting is not allowed. Do not use lead pencil, 

Q.1  Encircle the correct option i.e. A / B/C / D. All parts carry equal marks. 
(i) How many numbers of moles are equivalent to 8 grams of CO,? 


A 0.15 B. 0.18 C. 0.21 D. 0.24 
(fi) The diagrams below represent particles in four substances, which box represent the 
particies in nitrogen. 


ale oO Os OO 
A B C D 


(iii) What is the formula mass of CuS0,.5H,O, (Atomic masses: Cu=63.5, $=32, 0= 16, H=1) 


A. = 159.5 B. = 185.5 C. 2495 0. 149.5 
{iv) Acompound with chemical formula Na,CX; has formula mass 106amu. Atomic mass of the 
element X is. 
A. 106 B. 23 C. 12 D 16 
{v} How many motes of molecules are there in 16 9 oxygen? 
A 1 B. G.5 C 01 dD. 0.05 
(vi) What is the mass of 4 moles of hydrogen gas? 
A. 8.0649 B. 4032g C. g a] 1.008 g 
(vil) What is the mass of carbon present in 44 g of carbon dioxide? 
A 429g B. 89 C. 2465 D. 44g 


(vill) The electron configuration of an element is is*2s’, An atom of this element will form an 
lon that will have charge. 


-~_~ —_— ~ 
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If one mole of carbon contains x atoms, what is the number of atoms contained in 12 9 of 
Mg. 
A Ot B= 0.x Cc 2 D. 15x 
{xi) Relationship between the Empirical and Molecular Formula: 
A. — Molecular formula = 2n x Empirical formula 
B. Molecular formula = n* x Empirical formuta 
€. Molecular formula = nx Empicical formula 
D. Molecular formula = 2n? x Empirical formula 
(xii) Which of the following lists contains only elements? 


(x) 


A. Air, water, oxygen B. —_— Hydrogen, oxygen, brass 
C. Ar, water, fire, earth D. Calcium, sulphur, carbon 
CHEMISTRY SSC-I 
Tims allowed: 2:40 hours Total Marks: 53 


Note: Answer any six parts from Section ‘B’ and attempt any five parts from Section-C. 
Attempt any two questions from Section ‘D’ on the separately provided answer book. Use 


supplementary answer sheet i.e, Sheet-# if required. Write your answers neatly and legibly. 
SECTION - B (Marks 18) 


Q.2 Attempt any SIX parts from the following. All parts carry equal marks. {6 x 3 = 18) 
i, What is mole? 

li, Differentiate between empirical formula and molecular formula. 

ii, What is the number of molecules in 9.0 q of steam? 

iv, What are the molar masses of uranium -238 and uranium -235? 

v. Why one mole of hydrogen molecules and one mole of H-atoms have different masses? 

vi. Differentiate between (a) atomandion (b) molecular ion and free radical, 

vii. Describe how Avogadro's number is related to a mole of any substance, 

vill, Decide whether or not each of the following is an example of empirical formula: 


a. ACI, b. = Hg Ch, c. Natl d. €,H.O 
SECTION — C (Marks 15) 
Q.3 Attempt any FIVE parts from the following. All parts carry equal marks, (5x 3= 15} 


i, Define compound. 

ii. Define mixture. 

iii, Describe the different types of mixture? 

lv. Differentiate between compound and mixture? 
¥, Define molecular mass. 

vi, Define formula mass, 

vii. Define molar mass. 


SECTION — D (Marks 20) 


Note: Attempt any TWO questions, All questions carry equal marks. (2 x 10 = 20) 

Q4. a. Define ion, molecular ion, formula unit, free radical, atomic number, mass number, 
atomic mass unit. 

b, Calculate the total number of atoms present in 189 H,0. 

Qs. a. Define matter, mass, substance, element, atomic number and mass number. 

b. When natural gas bums, CO, is formed. If 0.25 moles of CO, is formed, what mass of CO, is 
produced? 
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(a) A balloon filled with 5g of hydrogen. 
(b} A block of ice that weighs 100g. 


. SOLUTION OF GUESS PAPER & MODEE. PAPER #. 1 ji 
See ; (Reduced Syllabus) sy a 
~ SECTION. AIMCQs 


De, Sr 
ss owe 


SECTION -- B (Marks 18) 


@ 2 = Attempt any SIX parts from the following, All parts carry equal marks, {6x 3 = 18) 
What is mole? 
ro Maie Concept: 
- The amount of matter that contains as many atoms ions or molecules as the number of atoms in 
exactly 12g of C-12 ts called mole. 
Mole can also be defined as atomic mass, molecular mass or formula mass expressed in grams 
Mass in grams 
Molecular mass 
A mole is an amount of a substance that contains 6.62 x 10” particles of that substance. This 
expermentatly determined number is knawn as Avogadro's eunber 
Definition of mole: 
The definition of mole, accepted :nternationally, 18 a8 fodows: 
Mr Je 1§ the amount of a substance which contains the same "umber of chemical units as there are atoms in 
exactly 12 grams of pure carbon-12. 
Symbol of the mote unit: 
The unit of mole ts given a symbol ‘mol. 
Example: 
For example a mole of carbon is 6.02 x 10° atoms A mole of sulphur is 6.02 x 10” atoms. A mole of 
water is 6.02 x 10" molecuies. 
ii. Differentiate between empirical formula and molecular formula. 
Ans: Difference between empirical and molecular formula: 
Empirical Formula Molecular formula 
)§. The empwical forsuda of a compound is thel1. A molecular formula gives the actual whole 
‘Seapie formula that gives the simplest whole-jnumber ratio of atoms of each element present in 
a ttber ratio of atoms of each element. a compound. 


2. A formula which represents the simplest whole]2. A formula which represents actual number cf 
number ratio of atoms of siements in a compound, —_ fatoms of elements in a compound. 


3, It's obtained from efementai analysis. 3. tl is obtained by multiplying 'n’ with empirical 


Number of moles of a substance -: 


nae _ Molecular Formula — lforrula where: 
Empirical Fornutia = - , -___Molecuiar Mass 
Empirtcal Formula Mass 


4, Ks used far both molecular and wnic compounds |4. i! is used for moiecular compounds. 
'S, Examples: 5, Examples: 
CHO and CH are empincal formulae of glucose and|CgHy.O, and C,H, are molecular formulae cf 
henzene respectively. giuccse and benzene respecti 
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Avogadro's number = N, = 6.022 x 10” 
Number of Molecules = 7 
Mass in grants 
—— x A 


ca mass 
Number of molecules + —— x 6,022 x 1073 


Number of molecutes = 0.5 x 6.022 x 1077 

Number of molecitles = 3.011 x 10°? Molecules 
iv. What are the molar masses of uranium -238 and urannm -235? 

Ans: Moiar mass of uranumn -23@ = Atoinic mass of Uranium 258 = 2389 

Molar mass of uranium -235 = Atomic mass of Uranium -235 = 235 g 
¥. Why one mole of hydrogen moteculas and one mole af H-atoms fave different masses? 
Ans! One-mole quantities of two differant substances have diferent masses for the ssme reason—the 
substances nave diferent ccompasitions. 

If wa put one mole of hydrogen molecules acd one mole of H-atoms on serarate balances, we would 
see a difference wi mass, just as you do for the eggs and the imes This occurs because hydrogen molecules 
differ from H-atoms. Thus, the mass of 6.02 x 10” hydrogen molecules does no! eaus! the mass of 6.02 x 10” 
H-aloms. (4 mote of H-atom: = tg. 1 mole of Hz = 1,42 29) 

vi, Differentistebetween (ajatomandion {b} molecuiar io’ aid free radical. 
Ans: {a} Difference between atom and ion: = 


An ion makes up the electric cnarge cf an ator, It can be U gs (++ charged atom or 2 negatively 
; 
Lu 


Number of motecujes = 


(-) charged atom, depending on the number of protons ver 
On the other hand, an atom is the smatiest part 
nucleus. 
(b) Difference between molecular ion and 
Polyaiomic and molecular ions are often f+" 1@ combination of e!emental ions such as H” with 
neutral molecules or by the loss of such eleggBhiaigors from neutral molecules Many of these processes are 
acid-base reactions. 
A radical ion is a free radicai species ‘hat cacries < charge. Radhca! ions are encountered in organic 
chemistry as reactive intermediates. 
vii. Describe how Avogadro's number is related to a mole of any sunstance. 
Ans: Relation of Avogadro's number to mole: 
One mole of a substance = 6.02 x 10” atoms / molecules 


Number af molecules of substance 
Number of moles of a substance = ——_—-~——_ 


iy wagosed of electrans, protons, and the 


Na 
Number of moles of a substance = eel ale pana et 
Examples: One moie of hydrogen atoms = 6.02 x 40” atoms of hydregen (H} = 7 a m.u 
One mole of hydrogen molecules = 6.02 »: 1675 molecules of hydrogen (H,) = 2a m.u 
One mole of water = 6.02 x 40°? molecuies cf water (H,O} = 18. am u 
viii, Decide whether or not each of the following 1s an example of empirical formula: 
a. AlCl, b. Hg,Cl, C NaCl d. CHO 
Solution: a. Ai,Ct, 
No, since, 2: 6is not the simplest whole number ratio therefore Al,Cl, 1s not empirical formula. 
Hence, At,Cl, is a molecular formula. 
b. Hg2Cl.: 
No, since, 2: 2 is not the simplest whole number ratio therefore Hg,Cl, is not empirical formula. Hence, 
Hg2Ci,is a molecular formula. 
c, NaCl: Yes, since, 4: 1's the simplest whole number ratio therefore NaCl 's empirical formuia. 
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SECTION — C (Marks 15) 


Q.3 Attempt any FIVE parts from the following. All parts carry equal marks. (5x3= 15) 
i. Define compound. 
Aas: compound: 

A compound consists of two or more elements held together in fixed proportions by chemical bonds. 

The properties of compounds are different from the properties of the elements from which they are 
formed, 

Examples: Water, carbon dioxide, copper sulphate, sodiur: chloride etc are compounds. Elements and 
compounds have uniform composition throughout 

ii, Define mixture, 

Ans: Mixture: 

An impure substance that contains two or more pure substances that retain their individual chernical 
characteristics 1s called a mixture. A mixture can be converted into two or more pure substances by physical 
method. 

Examples: Examples of mixture are air, water containing dissolved oxygen, table salt dissolved in water, 
sait + sand etc 

it.  Oescribe the different types of mixture? 

fins: Types of mixture: 

Haterogeneous mixture: 

A mixture that consists of twe or more visibly different components is called a heterogeneous mixture. 
Examples: Sand + salt, o4 floating on water etc. 

Heriogenéous mixture; A mixture consists of only one phase is called a homogeneous mixture, 
Examples: Sugar mixed in water, salt dissolved in wate: Homogeneous mixtures aiso have uniform 
composition throughout: 
Nate: in fact, the entire physical world is made up of mixture of elements and compounds. Most of its 
components are made up of molecules, 
iv. Differentiate between compound and mixture? 
Ans: Distinction between compound and mixture: 
Following are the points of difference between a compound and a mixture: 


| to. re 

| 1, JA compound consists of two or more elementsfAn impure substance that contains two or more 
held together in fixed proportions by chemical|pure substances that retain their individua’ 
i [bonds. chemical characteristics is called a mixture. 

| 2, |All compounds have fixed melting and boilinglMelting and bolling points of any element or 
| I peints. cofi:-cund present in the mixture are quite different 
to the reat ones. 

+ 3. The elements forming the compounds cannot belThe elements or the compounds making the 


separated by either physical or mechanicallmixture can be easily separated by physical or 
means but with chemical means only. mechanical means. 

4. When gases react together at constantlWhen gases are mixed together at constant 
temperature and pressure to form a compound itemj-c:ature and pressure to form a gaseous 
change in volume usualy takes place mixture, 50 chaige in yolume takes place. 

S. (The properties of the elements making the/The properlies of the mixture are between the 

compound are quite different to those of the|properties of the constituents forming the mixture. 

compound. 

Hydregen chloride (HCI). glucose (C,H,,0,), (i) Air is a mixture of nitrogen (Ns), oxygen 

carbon dioxide (CO3}, etc are compounds (0,), carbon dioxide {CO,} etc. 

| (ii) Gun powder is a muxture of nitre, sulphur 


de 
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¥. Define molecular mass. 
Ans: Molecular mass: 
Molecular mass is the sum of atomic masses of all the atoms present in the molecule 
Examples: (i} Molecular mass of water {i1,0): 
Molecular mass of water H,0 = 2(atomic mass of H) + atomic mass of oxygen 
= 2(1.008) + 16.00 = 2.016 + 16.00 = 18.016 amu 
(ii} Molecular mass of sulphuric acid (H,S04): 
Molecular mass of H,SQ, = {2} + (1 x 32) + (4 x 16) = 98 amu 
vi, Define formula mass. 
Ans: Formula mass: 
The sum of the atomic masses of ail the atoms in the formula unt of a substance is called formula mass. 
Examples: ; 
i, Formuta mass of NaCi = 1 x Atomic mass of Na + 1 x Atomic mass of C= 1 x 23+1%x 35.5 
= §8.5 amu 
2.  FormulamassofMg(QH), = 24+ 16x2+1x2 =24%32+2 =58amu 
Note: The term molecular mass is used for molecular compounds. Whereas, the term formula mass is used 
for ionic compounds. 
vii, Define molar mass. 
Ans: Molar mass: The mass of one mole of substance is called as molar mass. 
Examples; For instance water exists as molecules, therefore, one mola of water contains 6.02 x 10" 
molecules of water. Hydrogen exists as Hz molecules, so one mole of hydrogen contain 6.02 x 1 o* 
molecules. Carbon exists as atoms so 1 mole of carbon contains 6,02 x 10” atoms 


SECTION - D (Marks 20) 


Note: Attempt any TWO questions, Al! questions carry equal marks. {2x 10 = 20} 
Q4. a. Define ion, molecular ion, formula unit, free radical, atomic number, mass number, 
atomic mass unit. 
Ans: Ion: lonis a charged species formed from an atom or chemically bonded groups of atoms by adding 
or removing electrons. 
Cations: Positively charged ions are called cations. 
Anions: Negatively charged ions are called anions. 
Examples: For example Na forms Na* by losing one electron, Ca forms Ca" by losing two electrons. The 
Non-metal atoms usually gain one or more electrons and ferm anions. 
Examples: For example chlorine atom gains one electron ard forms CI ion, O-atom gains two electrons 
and forms 07 ion, 
Molecular ion: Wher a molecule loses or gains electrons, the resulting species is called a melecular ion. 
Example: For example O, when loses one electron it forms 0," ion, but when it absorbs an electrons it 
forms O7 ion. These ions are called molecuiar ‘ons. 
Similarly, N,, Na’ etc are examples of molecular ions. 
Note: These are short lived species and only exist at high temperature. Molecular ions do not form ion 
compounds. 
Formula unit: Formula unit is the simplest formula of an ionic compounds 
A formula unit, as the name implies, is one unit, where atom, ion or molecule corresponds to given 
formula. 
For example: One formuta unit of NaCl has one Na” ion and one Ci ion. One formula unt of MgBr. 
has one Mg” ion and two Br ~ ions. 
Free ratticals: A free radical is an atom, which has an unpaired electron and bears no electrical charge 


For Example: H » ‘Gl arg free radicals 
ah. UAT asi peta mmer ba kalanane aro avreced tn cm link? their moleciites solit un into free radicals. 
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Mass number: The total number of protons and neutrons in an atom is Known as its mass number. 
hiumber cf neutrons = mass nuniber - atomic number 
Atomic mass unit: One atomic mass unit (amu) is defined as a mass exactly equal to one-twelfth the mass 
ofone C-i2 atom. Mass of one C-12 atom = 12 amu, 
ass of one C-12 atom 
Lamu = —————— 


12 
A hydrogen atom is 8.40% as massive as ‘he staidard C-12 atom. Therefore, relative atomic mass of 
hydrogen 


-— X12 amu = i.008 amu 

Similarly, relative atomic masses of O, Na. Al are 159994 amu, 22.9898 amu, 26.9815 amu 

respectively. 
b. Calculate the total number of atoms present in 18g H,0. 
Ans: Solution: 

Known mass of HO = 18 g = 4 mole of HO = 6.02 x 10° atoms. 

Since one molecule of water has two atoms ef hydrogen, and one atom of oxygen. 

Therefore, one molecule of water has total number of atoms = 2 + 1 = 3 atoms. 

Total number of atoms in 18 g of water = 2 x 6.02 x 10° = 1.806 x 10” atoms. 
Q5. a. Define matter, mass, substance, element, atomic number and mass number. - 
Ans: Matter: Anything that occupies space and has mass \s caved matier. 
Mass: Quantity of matter in a body is called its mass. 
Substance: Any matter that has a parlicular set of chargctyssties that differ from the characteristics of 

another kind of matter is called a substance, 
Examples: Oxygen, water, carbon dioxide, urea, glucose, yin salt etc are different substances. 
Element: An elementis a substance whose all the atarts hae the same atomic number. 
A substance that cannot be converted <9 otter simpler substances is cailed an element 

Examples: Substances tke oxygen, hydrogensayen, “pper. aluminium etc ave elements. 
Atomic Number: The nuriber of protons ar Bae ruCieus of ar atom ts known as its atomic number. 
Example; = There ts only one protor: in the macleus of H-aton, therefore, ds atomic number is 1. 
Note: All the atoms of a given clement have the same numbe- s* protons and therefore the same atomic 


number, 
>) 
_& H-atom He-atom — 


Mass Number: The total number of potens and re:trons In ac atom ts known as its mass number, 
Numbers of neutrons = mass number - ator ¢ sumber 
b. When natural gas burns, CO, is formed. 'f 0.25 moies af CO, is farmed, what mass of CO, is 
prodyced? 
Probie solving strategy: 
Carbon dioxide is a molecular substance. Delermine its clar mass and use it to convert moles to 
mass in grams. 
0.25 motes of CO, ---+ 7 g of CO, 
Solution: 
Moiar mass of CO;= 12 + 16 x 2 
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Q6. a. Define Avogadro's number, How does it relate to the masses of chemical 
substances? 
Ans: Avogadro's number: 
The number of representative particles in one mole of the substance is known as Avogadro's number 
The Avogadro's constant or number 6.02 x 40” is the number of atoms of carbon in exactly 12 g of 
caibon-12. 
Refation of Avogadro’s number to the masses of chemical substances: 
One mole of hydrogen atoms = 6.02 x 10” atoms of hydrogen (HK) = 1 amu 
One mole of hydrogen molecules = 6.02 x 10” molecules of hydrogen (H,} = 2amu 
One mole of water = 6.02 x 10 molecules of water (H,0} = 18 amu 
b. How many moles of each of the following substance are present? 
(a) A balloon filled with 5g of hydrogen. (b} A block of ice that weighs 1009 
Problem solving strategy: 
Hydrogen and ice both are molecular substances. Determine their molar masses, Use the moiar mass 
of each to converl masses in grams to moles. 
muss ——> ? moles 


Solution: 
a) Molar mass of H, =1.008x2 =2.0t6g 
1 mole of H, = 2.016y 
So, Z.016g0fH,; =1mole of H; 
igofH, = 2 moles of H; 
2.016 
SgofH, =~ xSmolesofH, = 2.48 moles of H,0 
b) 4 mole of ice (H,0} =2x 1,068 +16 = 2.016 + 16 = 18.016 g 
1 mole of H,0 = 18.0169 
So, 18.0169 of H.0 =I mole 
1g of H,0 nae moles 
18.016 
100g of H,0 = = X 100 moles = §.55 moles of H,0 


VERS 


Poa, (Reduced Syllabus) ae 


Qi. How is mote related to Avogadro's number? 

Ans: Relation of Avogadro's number to mole: 
One mole of hydrogen atoms = 6.02 x 10” atoms of hydrogen {H} = 4 a.m.u 
One mote of hydrogen molecules = 6.02 x 10” motecules of hydrogen (H,) = 2 a.m.u 
One mole of water = 6.02 x 10° motecules of water (H,O) = 18 a.m.u 


Number of molecules of substance 
Number of moles of a substance = — 
A 


MPORTANT SHORT QUESTION ANS\ 


ae _ fa zs oe 2 Niroher af mnteaculac af cubctance 
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[ SELF ASSESSMENT EALRCISE 1.9 ] 


1. =‘ The molecular formula of a compound used for bleaching hair is H,0,. Calcutate 
{a} Mass of this compound that would contain 2.5 moles. 
(b} Number of moles of this compound that would exactly weigh 30 g. 
Solution: § Number of moles = 2.5 moles 
Moiar mass of hydrogen peroxides (H,O,) = 2x 142 x 16 = 2+ 32=44g 
Mass of H,O, = number of moles x Molar mass = 2.5 x 34=95g 
b. Mass of hydrogen peroxides (H,0,) = 30 q 
Molar mass of hydrogen peroxides (H,0,)= 2x 1+2 x 16=2+32=34g 
Number of moles = ? 


Mass in grams 
Number of moles = -—-—--——— 
Molar mass 


Number of males = 347 0 88 moles 
2. Aspoon of table salt, NaCi contains 12.5 grams of this salt. Calculate the number of moies 
it contains. 
Solution: Mass of sodium chloride (NaCl) = 12.5 g 
Molar mass of sodium chloride {NaC{} = 23 + 35.6 = 58.59 
Number of moles = ? 


Mass tn grams 
Number of moles = —---———— 
Molar mass 


12.5 
Number of moles = sae” 0.21 moles 
3. Before the digestive systems X-rayed, people are required to swallow suspensions of 
barium sulphate (BaSO,)}. Calculate mass of one mole of 8aS0,. 
Solution: Mass of 1 mole of barium sulphate (BaSO,) = 137 + 32+ 4 x 16 = 137 + 32 + 64 = 233 q 


SELF ASSESSMENT EXERCISE 1.10 


1. —s Aspirin is a compound that contains carbon, sydrogen and oxygen. It is used as a 
painkiller, An aspirin tablet contains 1.25 x 10° molecules. How many moles of this 
compound are present in the tablet? 

Solution: | Number of molecules = 1.25 x 10” molecules 

Avogadro's numbers = N, = 6.022 x 10” 
Number of moles = ? 
Number of malecules 
Na 


1.25 xo? 
Numbar of moles = 022 x10e 


Number of moles = 2,076 x 10° moles 
2. A method used to prevent rusting in ships and underground pipelines involves connecting 
the iron to a block of a more active metal such as magnesium, This method is called 
cathodic protection. How many moies of magnesium are present in 1 billion (1 x 10°} 
atoms of magnesium. 
Solution: | Number of atoms = 1 x 10° atoms 
Avogadro's number = Ny = 6.022 x 107 


Number of moles = 


= 0.2076 x 1679-43 =9.2076 x 19’ 
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1x19? 
Sn 3. Se 9-23 . -14 
Number of males $022 x1gt 0.166 10 0,166 x 10 


Number of moles = 1.66 x 10°15 moles 
Q2. TNT or trinitroteiuene is an explosive compound used in bombs. It contains 7 C-atoms, 6 
H-atoms, 5 N-atoms and 6 O-atoms. Write its empirical formula. 
Ans: C7H,N.0, 
Q3. A molecule contains four phosptiorus atoms and ten oxygen atoms. Write the empirical 
formula of this compound. Also determine the molar mass of this molecute. 
Ans: Molecular formula = P.O, ; Empirica! formula = P,Ox. 
Molar mass of P,O.= 4 x 31 +40 x 16 = 424 + 160 = 284 g 
Q4. Indigo (CisHioN.0,), the dye used to colour biue jeans is derived from a compound known 
as indoxyt (C,H,ON}. Caiculate the motar masses of these compounds, Also write their 
empiricat formuias. 
Ans: Molar mass cf Indigo {CyH,3N2O,} = 16 x 12 +10 x1 4 2 x 44 + 2x16 = 192 + 10 4 28 + 32 = 262 y 
Empirical formula of Indigo (CygHygN2O.) =C,R,NO (16:10:2: 2) 
Motar mass of Indoxyt (CgH;QN} = & x 12+ 7x1 + 16414 = 96 + 7416 $14 = 433 g 
Empirical formuta of Indoxyl (C,HyON} = C,H;ON O75 151) 
Q5. Identify the substance that has formula mass of 133.5 amu. 
a MgCl, b= § Ch, c. BCI, d. AICI; 
Solution: a. FormulamassofMgCl, = 2442x355 =24+71=95amu 
b. Formula mass of $C, = 2x32+2*«355 = 64471= 135 amu 
C Formula mass of BCI, =424+3x 35.5 = 114 106.5 = 117.5 amu 
d. Formula massofAICl,  =274+3.%355 = 27 + 106.5 = 133.5 amu 
Hence Formula mass of AiCl; is 133.5 amu therefore option ‘d’ ts correct. 
Q6. What mass of sodium metal contains the same number of atoms as 12.00g of carbon? 
Solution: © Avogadros number = N, = 6.022 x 107 
1 mole of sodium atom = 1 mole of carbon -12 = 6, 022 x 10° atoms. 
Therefore 23 g of sodium meta! contams the same number of atoms as 12.009 of carbon. 
Q7. What mass of oxygen contains the same number of molecules as 42g of nitrogen? 
Solution: 1 mole ofN=14q 
3 mole ofN=3x 14242g 
Similarity, 4 mole of O = 16 g 
3 mole of O= 3x 16 = 48g 


Q8. Calculate the mass of one hydrogen atom in grams. 
Atomic mass of hydrogen 


Ans: Mass of 1 hydrogen atom = 
es es 3 Avogadro's number 


Shop gott = 0-1674 x 10° = 4.674 x 10g 


Q9. Calcuiate the number of H-atoms present in 18g H,0. 
Ans: Known mass of 4,0 = 18 g = 1 mole of H.O = 6.022 x 10° atoms. 
Since one molecule of water has two atoms of nydrogen, therefore, 
Number of hydrogen atoms in 18 g of H,0 = 2 x 6.022 « 107 = 1.204 x 10” atoms. 


Mass of * hydrogen atom = 


By-ssajidiumRehmange subject: iGuessiPapersy(Chemisinygth)as www.office.com.pk 
Email:3sajid@otticercom:pk COnAGs $62 345 Satag2 fb.com/office.com.p 


Chapter # 02 | Guess Papers: 


GUESS PAPER & MODEL PAPER # 2 
zB ASED ON CH APTER # 2 (Reduced Syllabus). 
“STRUCTURE OFATOMS 


CHAPTER 2: STRUCTURE OF ATOM 
Rutherford atomic model (experiment, Defects}, Bohr’s atomic theory, electronic 
configuration 


Note: Topic related self-assessments, review exercise and think tank questions are included. 
Side boxes and Society, science and technology are not included. 


SECTION-A 
_Time allowed: 20 Minntes Marks: 12 


“Note: Section-A is compulsory. Alb parts of this section are to be answered on the question paper 
itself. It should be completed in the first 20 minutes and handed aver to the Centre 


_Superintendent. Deleting/overwriting is not allowed. Do not use fead pencil, $c, 


Q.1 Encircle the correct option i.e. A/ & / C / D, Al parts carry equa! marks. 
{i} According to Bohr atomic model: 
A Each orbit has Axed energy, so each orbit 's ¢aitad sub-energy level 
B. The energy of the electron is inversely proportional to its distance from the nucleus. 
C Light is absorbed when an electron jumps a lower energy orbit. 
D The farther the electron is from ihe nucleus. the more energy it has. 


{i} sub-shell can accommodate maximum electrons. 
A 2 B 6 C 10 ) 14 
(iii} p Sub-shell can accommodate maximum sss séelctrons. 
A 2 B. 6 C 40 D 14 
{iv} fsub-shellcan accommodate maximum =—=s—s =§_—Sseedectrons. 
A. 2 B. 66 C. 10 D.  8=14 
{¥} M-shell has sub-shelis: 
A #3, 2s B. 2s. 2p C 3s, 3p,3d =D 1s, 25, 38 
(vi) Asub-shell that can accommodate 6 electrons is 
A OS B d Cop D f 
(vii) ,,Na has electronic configuration: 
A  48?28°3s' 8B stt97272p’ C.  ts’2s’2p°3s’ D. — 4s"2s2p*3s' 
{viii} Rutherford used particles in his experiments. 
A Heatoms 8B. He © He”? D. He" 
_ (ix) dsub-shell can accommodate maximum == <§s—s—_seelectrons. 
A 2 B 6 if} D 14 
(x) Rutherfard bombarded a very thin gold foil about __..... thickness with o-particles. 
A .0004cem 8 4em 0 4em D =9.04cem 
(i) An element has six electrons in M-shell, its atomic number is:- 
14 B. 15 C 18 D. 8 


(xii) The value of h is;- 
A 6,625 x 10°F Js B. 6.626 x 10 Js 
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CHEMISTRY SSC-I 
Time allowed: 2:40 huurs Total Marks: 53 


Note; Answer any six parts frum Section 'B’ and attempt any five parts from Section-C. 
Attempt any two questions from Section ‘D’ on the separately provided answer book. Use 


supplementary answer sheet i.e, Sheet-8 if required. Write your answers neatly and legibly. 
SECTION — B {Marks 18} 


Q.2 Attempt any SIX parts from the following. All parts carry equal marks. {6x 3 = 18} 

i. Distinguish between shell and sub-shell. 

ii, | Anatom is electrically neutral, why? 

iii. How many sub-shells are there in N shell. 

iv, Give notation for sub-sheils of M sheti, 

¥. List the sub-shells of M Shelf in order of increasing energy. 

vi. What are the defects of Rutherfard's model of atom? 

vii. How did Bohr's atomic theory modified Rutherford’s model of atom with the help of 
Quantum theory? Expiain the postulates of Bohr’s atomic theory? 

viii, What do you mean by shells/orbits and energy level? 


SECTION — C (Marks 15) 
Q.3 Atteript any FIVE parts from the following. AN parts carry equal marks. (5x3= 15) 
i. Draw Bohr's Model for the following atoms indicating the location for electron, protons and 
neutrons: a. Potassium (Atomic No 19, Mass No, 39) 
b. _— Silicon (Atomic No. 14 Mass No. 28) 
c. Argon (Atomic No. 18 Mass No, 40) 
fi. Write electronic configuration for the folowing elements: 
iii, Define Auf Bau principle. 
iv. What do you mean by electronic configuration. Explain by taking specific examples? 
vy. The atomic number of an element is 23 and its mass number is 56. 
How many protons and electrons does an atom of this element have? 
vl. The atomic number of an element is 23 and its mass number is 56. 
How many neutrons does this atom have? 
vii. Describe the accommodation of maximum electrons in s sub-shell, p sub-shell, d sub-shell 
and f sub-sheti. 


SECTION ~ D (Marks 20} 


Note: Attempt any TWO questions. All questions carry equal marks, (2 x 10 = 20) 


Q.4 a. The atomic symbol of aluminum is written as Al. What information do you get from it? 
b. Describe the contribution that Rutherford made to the development of the atomic 

theory. 

Q.5 3. Explain how Bohr's atomic theory differed from Rutherford’s atomic theory. 

b. Describe the presence of sub shells in a shell. 

Q.6 a. How did Rutherford's model of an atom first of all proved the existence of nucleus in 
an atom? What are the conclusions drawn by Rutherford from the scattering experiment 
of a - particles? 

b. The atomic number of an element is 23 and its mass number is 56. 
i, How many protons and electrons does an atom of this element have? 
ii, How many neutrons does this atom have? 
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SOLUTION OF GUESS PAPER & MODEL PAPER # 2 
(Reduced SyHabus) | | 


SECTION ~— B (Marks 18) 


Q.2 Attempt any SIX parts from the following. All parts carry equal marks. (6x 3 = 18) 
i. Distinguish between shell and sub-shell. 
Ans: Shell: 


An electron sheil may be thought of as an orbit followed by electrons around an atom's nucleus. The 
closest shell to the nucieus is called the "1 shel!” (also called "K shell"), followed by the “2 shell" for "L shell"), 
then the "3 shell" (or "M shell"), and so on further and further from the nucleus, The shell letters K, L, M, ... are 
alphabetical, 

Each shell can contain only a fixed number of electrons: The 1 shell can hold up to two electrons, the 2 
shell can hold up to eight electrons, and in general, the n shell can hold up to 2n? electrons 

Shell the highest way of classing an electron, contains many subshells. Labelled with 1, 2, 3, 4, § ete. 
Sub-shell: 

Each shell is composed of one or more subsheils, which are themselves composed of atornc orbitals. 

For example, the first (K) shell has one sudshell, called “1s”, the second (1) shell has two subshelts. 
called "2s" and "2p", the third shell has "3s", "39", and "3d": and so on. 

Sub-shell a group of orbitals with particular properties tike shape and angular momentum. Labelled 5, Pp. 
d, f. g etc. 

ii, | An atom Is electrically neutral, why? 

Ans: Protons have a positive charge that is usually expressed as +1 though in terms of coulombs it is 

+1.602x10C. The electron has a negative charge that is expressed as -1 and in terms of coulombs is equal 

to -1.602x10"¢, 

A neutral atom has the same number of electrons as the number of protons in i. Therefore the net 
charge in an atom is equai to zero. This makes an atom electrically neutral. 

iii, How many sub-shells are there in N shell, 

Ans: Shell n = 4 contains 4 sub shells, s, p, d and f (4s, 4p, 4d, 4f}. 

iv. Give notation for sub-shells of M shell. 

Ans: Notation for M shell is n =3 So M shell has 3 sub-shells called 3s , 3p and 3d. 

¥. List the sub-shells of M Shell in order of increasing energy, 

Ans: 38 <3p< 3d 

vi. | What are the defects of Rutherford's model of atom? 

Ans: Defects in Rutherford’s atomic model: 

Rutherford’s mode! of an atom resembles our solar system it has following defects: 

1. Classical physics suggests that electron being charged particle will emit energy continuously while 
revolving around the nuclaus. Thus the orbit of the revolving electron becomes smaller and smaller until 
it would fall into the nucleus. This wouid collapse the atomuc structure, 

2. f revolving electron emits energy continuously it showd form a continuous Spectrum for an atom but a 
ine spectrum is obtained 
Bohr formulated new explanation and a new theory to remove defects from the Rutherford's atomic 
model. 

vii. How did Bohr's atomic theory modified Rutherford's model of atom with the help of 


Quantum theory? Explain the postulates of Bohr's atomic theory? 
anc: § Bake'e stramir tranre: 
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But it also explains the observed line spectrum of the hydrogen atom. Main postulates of Bohr's atomic 

theory are as follows: 

1, The electron in an atom revolves around the nucleus in one of the circular orbits. Each orbit has a fixed 
energy. So each orbit is also called energy level. 

2, The energy of the electron in an orbit is proportional to its distance from the nucleus. The farther the 
electron is from the nucleus, tha more energy it has. 

3. The electron revolves only in those orbits for which the angular momentum of the electron is an integral 


k 
muttiple of —— where A is Plank’s constant (its vatue is 6.626x10™ Jj.s). 


4, Light is absorbed when an electron jumps to a higher energy orbit and emitted when an electron fails 
into @ lower energy orbit. Electron present in a particular orbit does not radiate energy. 
5, The eneray of the light emitted is exactly equal to the difference between the energies of the orbits 
AE=E,-E, 
Where AE is the energy difference between any two orbits with energies E, and E, 
re? 


Bonr’s modet of the atora 


viii, What do you mean by shells/orbits and energy level? 
Ans: Shells or Orbits: 
According to Bohr's atomic theory, the electron in an atom revolves around the nucleus in one of the 
circular paths called shells or orbits. 
Each shell is described by ann value. n can have values 1,2,3..... 
When, n=1 itis K shell 
n= 2, itis L shell 
n= 3, itis M shell etc. 
As the value of n increases distance of electron from [he nucleus and energy of the shell increases. 
Energy jevel: 
Each shell has a fixed energy. So each shail is also called energy level. 


SECTION - rks 1 


O.2 3 Attamnt anv FIVE parts from the following. All narte carry eaual marks. {5x32 15) 
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c, Argon (Atomic No, 18 Mass No. 40 } 
Ans: 
Potassiuen (Atomic No 19, Mass No, 39) . Silicon (Atomic No. 14 Mass No. 28 } 


© | © 


= 2,L=8,M=4) 


ii, | Write electronic configuration for the following elements: 


Solution; 
asi Si {atomicnumber 14): 41s*2s" 2p" 3s? 3p? 
b. iMg Mg {atomicnumber12}: 1s’ 2s* 2p*3s’ 
c 73Al AE {atomic number 13): 43° 2s? 2p"3s? 3p" 
d igAr Ar (atomic nunrber 18): 1s? 26? 2n* 35? 3p! 


li. Define Auf Bau principle, 
Ans; Auf Bau principle: 
We can fill the electrons present in various elements by usg Auf Bau Principle. 
According to this principle, electrons fill the lowest energ, sub-shell that ts available first. This means 
electron will fill first ts, then 2s, then 2p and so on. 
13 < 2s <2p< 35 < 3p< d4s< id .... 
iv. What do you mean by electronic configuration. Explain by taking specific examples? 
Ans: Electronic configuration: 
Electronic configuration is the distributionfarrangement of electrons araong the different sub-shelis of an atom. 
Examples: 
Electronic configuration of hydrogen: 
Hydrogen has atomic number 1. So it has only one evectra. that ul occupy lowest energy sub-shell 1s. 
The electronic configuration of H is 18" 
Electronic configuration of helium: 
Helium has atomic number 2, $0 it has two electrons. Since $ sub-sheil can accommodate two 
electrons, so electronic configuration of He is 13°. 
Electronic configuration of lithium: 
Lithium has atomic number 3, so it has three electrons, two wil fill 1s sub-shell and one 2s sub-shell. 
So elactronic configuration of Liis 1s°2s' 
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= 1s’2s'sp' 


$ 


| ’ 41 
: = |s"2s°2p 


B 
Cc 
,N = ts?2s*2p? 
0 
F 


a tn,3 904 
‘ Is°2s°2p 


= sc : 5 
jf = bs 2e 2p 


Ne = Is'2s°2p° 
Na = 18% 2s? 2p* 3s" 
Mg = 1s° 28° 2p 38° 
y. The atomic number of an element is 23 and its mass number is 56, 
How many protons and electrons does an atom of this element have? 
Solution: Atomic number = 23 Atomic mass = 56 
Atomic number = Z = Number of protons = 23 
Atomic number = Z = Number of electrons = 23 
vi. The atomic number of an element is 23 and its mass nuniber is 56. 
How many neutrons does this atom have? 
Solution; | Number of neutrons = Atomic mass - Atomic Number = A-Z 
Number of neutrons = 56 - 23 = 33 
vii, Describe the accommodation of maximurn electrons in s sub-shell, p sub-shell, d sub-shell 
and f sub-shell. : 
Ans; Accommodation of electrons in sub-shetts: 
gs sut-shell can accommodate maximum 2 electrons. 
p sub-shell can accommodate maximum 6 electrons. 
d sub-shell can accommodate maximum 10 electrons. 
f sub-shel! can accommodate maximum 14 slectrons. 
The increasing order of energy of the sub-shells belonging to diferent shells 1s given below. 


1s < 28 < 2p < 33 < Ips 49 3d... 
SECTION — D (Marks 20) 
Note: Attempt any TWO questions. All questions carry equal marks. (2x 410 = 20} 
Q.4 a.  Theatomic symbol of aluminum is written as AL What information do you get from it? 
Ans: Atomic number = 13, Atomic mass = 27, Number of electrons = 12, 
Number of proton = 13, Number of neutron = 27 - 13 = 14. 


Distribution of electrons in different shelis: K = 2, =8,M=3 
Aluminum(Al} has 3 electrons in ils valence shell. Aluminurt can loss 3 electrons to form Al” therefore 
aluminum is a metal. 
b. Describe the contribution that Rutherford made to the development of the atomic theory. 
Ans: Rutherford’s Atomic Model: 
On the basis of conclusions drawn from his experiments, Rutherford pronnsed a new model for a: 
atom. He proposed a planetary model (similar 1o the sotar system) for an arc 
i, An atom is neutral particle. 
it, The mass of an atom is concentrated in a very smail dense positively charged region, He named this 
region as nucleus. A positively charged region is present at the centre of ari atom. 
“ij. The electrons are revolving around the nucleus in circles. These circles are cated orpis The 
Centripetal force cue to the revolution of the electrons balances the electrostatic force of aftraction 
petweeti the nucleus and electron. 


ieee a ep th fea wl fen aba thane 
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Bohr proposed that an electron moves arcund the nucleus im well defined circular paths called orbits. 
An orbit has fixed energy. Electron present in an orbit does «3! emit energy Bohr atomic theory explains nicely 
the stability of an atom and also explains why an atom q:ves line spectrum, 
b. Describe the presence of sub shells in a shell, 
Ans: Sub-shells: 

A shell or energy level is sub divided into sub-shells or sub-energy levels n value of a shell is placed 
before the symbol for a sub-shell 


For instance: 

i For K shell: n= 1, for K shell. It has only one sub-shell which as represented by 18. 
li; Fort shell: n=2, L shell has two sub-shells. these are designated as 2s and 2p. 

iii. For shelt: f =3 So M shell has 3 sub-shells called 35 , 3p and 34, 

iv, For N shell: N shell has 4s, 4p, 4c and 4f sub-shelts. 


Note: ¢ sub-sheti can accommodate maximum 2 electrons 

p sub-shell can accommodate maximum 6 electrons. 
d sub-shell can accommodate maximurn 10 electrons. 
f sub-shell can accommodate maximum 14 electrons. 

The increasing order of energy of the sub-shells belonging to different shells 1s given below 

1s < 28 < 2p < 3s < 3p< ds< 3d ..... 

Q.4 How did Rutherford's model of an atom first of all proved the existence of nucleus in an 
atom? What are the conclusions drawn by Rutherford from the scattering experiment of 
a~ particles? 

Ans: Rutherford’s atomic model: 
in 1911 Rutherford performed an experiment in order 

in atoms. 

Rutherford’s experiment: 

Rutherford bombarded a very thin gold foil about cm thickness with a —particles. He used 

a —particles obtained from the disintegration of polonium « —particles are helium nuclei that are doubly 

positively charged (He"’}, 

Most of these particles passed straight through the fol Only few particles were siightly deflected, But 
one in f million was deflected through an angle greater than 90° fiom their straight paths. 

Rutherford performed a series of experiments using (hw fols of other elements. He observed similar 
results from these expenments. 


\ 
,C 
‘ 


now the arrangement of electrons and protons 


aco - 


radioactive 
substance 


| & particles 


eee See ee eee www.office.com.pk 
. ; CORAGE $62 345 Sasiaga fb.com/office.com.p 


chapter #02 - Guess Papers 


Lead biock 
(for shielding) 


Aipha source 


Rutherford's Experiment 

Rutherford draw foliowing conciusions: 

i, Since majority of the a-particles passed through !he fol undeflected most of the space occupied by ari 
atom must be empty 

2. The deflection of a few @-partcles through angles greater than 90° shows that these particles are 
deflected by electrostatic repulsicn between the pasitwely charged a-particles and the positively 
charged part of ator 

3. Massive a-particles are not deflecled by eiectrans 

Discovery of nucleolus: 

Rutherford proposed a planetary model (sim dar {0 the solar system: for an alom An atom Is neutrai 
particle The mass of an atom Is concentrated in a vary srall dense positively charged region He named this 
region as nucleus 

A positively charged region is present at the centre A an atam ard the electrons are revolving around 
the nucleus in cucies These circles are cated ork'ts 
Note: The centripetal force due to the revoiuticn of eleci-ons baiances the electrostatec force of attraction 

between the nucleus and electron 


IMPORTANT SHORT QUESTION ANSWERS 


(Reduced Syllabus) 


Write the complete electronic configuration for the following elements; 


Al {atomic number 43) Si {atomic number 14} 

P {atomic number 15} § {atomic number 16} 

Cl {atomic number 17) Ar —_ {atomic number 18) 
Solution: 


Al (atomicnumber 13): — 1s? 2s" 2p*3s’ 3p’ 
Si {atomic number 14): 1s 2s? 2p'3s? 3p’ 
P = {atomic number 15}: 18” 25” 2p*3s? 3p’ 
S (atomic number 16): 1572s” 2p* 3s? 3p! 


Fa | tatamir nimbhar 4 3%: 402 nt 948 Gal a5 
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Write the electronic configuraticn for the following isotopes. 
fa), (by) SCI. ) cl 
Saiution: 
(a) (C 48"2s?2p*(b) SCL 4s?2s?Zp'3s?3p> — (c} "Cl 15° 2s’ 2p* 3s" 3p° 


Q1. The electronic configurations listed are incorrect. Explain what mistake has been made in 
each and write correct electronic configurations. 
x = 1972572p‘3p' 
y = 1s72s'2p' Q 
z = 1572s"2p°3s 
Ans; According to Auf Bau principe, electrons fil the lowest energy sub-shell that is avaflable first. This 
means electron will fill first ts, then 25, thei 2p and so on 


18 < 25 <2p< 3s < 3p< 4s< 3d... 
x = 15728’2p"3p” Correct electronic configuration = 1s*2s?2p° 
y = 1s°2s‘2p' Correct electronic configuration = 1572s" 
z= 1s’2s’2p°3s* Correct efactronic configuration = 1s72s72p* 
Q2. Which orbital in each of the toliowing pairs is jower in energy? 
a. 2s, 2p * b. 3p, 2p G 35, 4s 
Ans: a. 28, 2p The energy ofzs<2p 8 3p, 2p The energy of 2p < 3p. 
ct. 35,45 The energy of 3s < 4s, 


Kote: According to the Auf Bal principe the inonpasing, order of energy of the sub-shells belonging to 
different shells ts given below. 
4 <2 < 2p< ds < p< ds< 3d... 


93 How testing prevailing theories bring about changes in them? 

Ans: When ideas of scientists are rict correct. Scientists did not discard his thecry. instead, they revised the 
theory to take into acount new discoveries. This shows how testing prevailing theories bring about 
changes in them 


Q4. How experimental results of some scientists help chemist to formulate new theories and 
new explanation. 

Ans: Definition Te “Result” = Something that results-effecr. consequence-beneficial or discernible effect- 

“77 ething obtained by calculation or investigation 

efmaion [lu "Expersnental" ~ A controlled procedure carried out discover or test something. 

fxparple: You water a plant to see if it would grow during the week The experiment is to see if the plant 
would grow during the week, and at the end of the week you find out that the plant did grow So the 
result would be that :t did grow dunng the week you watered it 

Example: Bohr atorme theary explains nicely the stability of an atom and also explains why an atom gives 
ime spectumn. Development of Bohrs atone mode' explains how interpretations of experimental 
results of other scientists help chemists to formulate new explanations and new theories. 


05. How many electrons can be placed in all of the sub-Shels in the n=2 shell? 


Ans: Whenn = 2, itis L-shell. L-shell can accommodate electrons = 2n’ = 2(2)' = 8 
| ehalf tse Deukh.cholfeia eanda dietikuenr of alortrane in| _ehall ie tet Int 
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GUESS PAPER & MODEL’ PAPER #3 
BASED ON CHAPTER #3 (Reduced Syllabus) 


-PERIODICETY OF PROPERTIES 


Periods and groups of element, s and p biocks in periodic table, Periodicity of 
properties, Shielding effect and trends, atomic size and trends, fonization energy and trends, 
Electron affinity and trends, electronegativity and trends. 

Note: Topic related self-assessments, review exercise and think tank questions are included. 

Side boxes and Society, science and technology are not included. 


SECTION-A 

Time allowed: 20 Minctes . Marks: 12 
Note: Section-A is compulsory. All parts of this section are to be answered on the question paper 
itself. It should be completed in the first 20 minutes ana handed over to the Centre 
Superintendent. Deteting/overvniting is not allowed. Do not us# teat leat pencil. 

Q.1 —_ Encircle the correct option i.e. A/B/C / OD, Ali parts c carry ry equal marks. 

(i) Number of periods in the oo tab'a are: 

A. 


8 B. (, af . 5 
(ii} Which of the following ee contain alkaline earth metals? 
A 1A B BLA C VIA D. VIIA 
{iii) Which of the following elements belongs to VITIA? 
A. Na B Mg C. Gr D. Xe 
{iv) Main group elements are arrangedin_ ss groups. 
A 8 B 7 Cc 868 D. 10 
(v) Period number of {Al is: 
A, t B. 2 G-- -3 OD 4 
{vi) Valence shell electronic confi iguration of an element M {atonvic no. 14) is: 
A. 28°2p' B. —-2s"2p? C  —.2s"2p° D. 4s’ 
(vii} eh of the following elements you expect to have greater shielding effect? 
Li B. Na C. K D. Rb 
(viii) ie you imove from right to left across a period, which of the following do not increase: 
A. electron affinity B. ionization energy 
C. nuclear charge D. sivelding effect 
{ix} All the elements of Group ILA are less reactive than alkali metals. This is because these 
elements have: 
A. low ionization energies B relatively greater atomic sizes 
C similar electronic configuration D. decreased nuclear charge 
(x} The shiekding effect in ,,Na is: 
A. greater than that of ;L! B greater than that of 3K 
C. equal to that of y.K D. equal to that of sLi 
(xf) Hydrogen after losing one electron forms H’*. In this property, it resembles: 
A. transition elements B. aikaline earths 
C. halogens D. alkali metals 


(xii) The atomic radii of the elements in Periodic Table: 


0.5 


—_— 


Note: Answer any six parts from Section ‘B’ and attempt any five parts from Section-C, Attempt 
any two questions from Section 'D’ on the separately provided answer book. Use supplementary 


_answer sheet i.e. Sheet—B if required. Write your answers neatly ain legibly. 
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‘Lime alowed: 2:40 hours —_ Tota] Marks: 53 


SECTION — B (Marks 18) 


Attempt any SIX parts front the following. Ali parts carry equal marks. (67 3= 18) 
Which atom has the smaller ionization energy? 
(a) BorN (h)  BeorMg (c) Cor Si 


Which atom has higher shielding effect, Li or Na? 

Explain why, Na has higher ionization energy than K? 

Aikali metals betong to $-block in the periodic table, why? 

Arrange the elements in each of the foltowing groups in order of increasing ionization 


eneryy: (a) Lé, Na, K (b} «Ct. Br, I 
Arrange the elements in each of the following in order of decreasing shielding effect. 
fa) Li, Na, K {b) Cl, Br, I {c) (i, Br 


Specify which of the following elements you would expect to have the greatest electron 
affinity. $, P, Cl 

Write electron dot symbcis for an atom of the following elements 

{a} Be (pb) K fc) WN (d} [ 


SECTION - C (Marks 15) 


Attempt any FIVE pasts from the following. All parts carry equal marks. (5x 3=15) 
In what region of the periodic table you wil! find elements with relatively 

a} high ionization energies b} ew ionization energies 

Choose the element whese atom you expect to have smaller atomic radius in each of the 
following pairs. (a) GorS (b) OorF 

What do you mean by gicup or family in the periodic table? 

What are the representative and transition elements? 

Choose the element witose atoms you expect to have smaller shielding effect. 

(a} Ford (b} Lior Na (c) B or Al 

Which atom has greater shielding effect, Li or Na? 

Which atom has higher ionization energy, Li or Be? 


SECTION ~ D (Marks 20) 


Attempt any TWO questions. Ail questions carry equal marks. {2 « 10 = 20} 
a. What is meant by the periodicity of properties? 

How does the shielding effect influence the atomic size, ionization energy and electron 
affinity? Justify that shielding effect increases down the group, and remains constant in a 
period from ieft to the right. 

a. What are the factors which influems the atomic size? How atomic radii vary in the 
periodic table? 

Define electron affinity. Is it a energy releasing process? Give its variation in groups and 
periods. 

a. Define electronegativity. Name the most eisctronegative element and discuss its 
variation in groups and periods. 

Define ionization energy. Highlight those factors which control the ionization energy 
vaires of elements in groups and periods. 


umRchmanmesubjectiGuessipapers( Chemisinyzoth) ms www.office.com.pk 


fb.com/office.com.p 


ann fil a seems 
Periodicity of Properties) Guess Papers 


By sajidjugRehmangesubjectiGuessiPapers(Chemisinygg hiya www.office.com.pk 


Email:¥sajid@otticetcom pk COnAGs $62 345 Sataga fb.com/office.com.p 
nln fil a onl ar > 7 
Chapter # 03 Periodicity of Properties Guess Papers 


SOLUTION OF GUESS PAPER & MODEL PAPER # 3° 
(Reduced Syllabus) 


SECTION: Af A (MCQs 


A 


Q.2 Attempt any SIX parts frome th the tolowines All parts carry equal marks. 
i. Which atom has the smaller tonization energy? 


(6 « 3= 18) 


(a) Born (b) BeorMoa (c) CoS 
Solution: 
{a} BorN 


Jonization energy increases across a period The element that tas gmake <onization ener 3) al ne 
further to the tefl in the periodic table Therefore 6 has sme: rONIZAOR LoWetyy' as Compare to fPe1 od 2: 
{b) BeorMg 
lonzation energy decreases from top ic botlom ina group The element thal has smaker ionzahie 
energy wil correspond to the element closer to the boltom: 
Therefore Mg has smaller ionization energy as compare ta He *Groug A, 
(c} CorSi 
lonization energy decreases from tcp to batem in a aroup The element that has smaller icinzan.r 
energy wilt correspond lo the element closer to the bettam 
Therefore Si has smalier ionizauion energy a3 compare t¢ C (Group {VA' 
ii, Which atom has higher shiciding effect, it or Na? 
Ans: The valence-shell electron of -Na expenence less attraction from ine nucteus due to [he presence i" 
10 wnner-shell electrons as compares to jLi having 2 1oner shel-electrons 
Na atoms will have greater shielding effect due to greater numbe- of nrer shel electrons as Lompare 
to Li 
iii. Explain why, Ne has higher ionization energy than K? 
Ans: [onizabon energy decreases fram top to bottom 1 a yroup The size of soamum {3 shells, 15 smaller than 
potassium (4 shells} 
Therefore Na has higher ionizalon energy than K (group tA eements: 
iv. Alkali metals belong to s-block in the periodic table, why? 
Ans: s-Block Elements: 
Groups |A on the left side of the table consttute s-Block because ou'er shell valence eectrurs of mese 
elements are present tn $-orbitals: sub sheli 
v. Arrange the elements in each of the following groups in order of increasing iosization 
energy: {a) Li, Na, K fb) Cl, Br. 1 
Ans: {a} Li, Na, K 
The ionization energy value decreases from top tc boltca: “na group “ris ts oecause the steiding 
effect in atoms increases a3 yoL descend Greater srividing effects results 1 a weaker attraction of the 
nucleus for the yalence electrons So they are easier to remove This leads t. decrease in wmdlor energy 
from top to bottom wn a group Therefore ncreasuig orces of lonizalion energy ts 
lonization energy of Li > lonization energy of Na > lonization energy of € 
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vi. Arrange the elements in each of the following in order of decreasing shielding effect. 

{a) Li, Na, K (b} Ct, Br, I {c) Cl, Br 
Ans: {a@) Li, Na, K 

As we move from top to bottom in a group the number of electronic shells increase. So the number of, 
electrons in the inner shell also increase. As a result shieiding effect increases. 
Shielding effect of Li < shielding effect of Na < shielding effect of K 
(Group lA elements) 
{b) Cl, Br, I 
As we move from top to battom in a group the number of evectronic shells increase So the number of 
electrons in the inner shell also increase. As a result shielding effect increases. 
Shielding effect of Cl < shielding effect of Br < shielding effect of I 
(Group VIIA elements} 
(c) i, Br 
As we move from top to bottom in a group the number of evectronic shells increase. So the number of 
electrons in the inner shell also increase. As a result shielding effect ‘ncreases. 
Shielding effect of C} < shielding effect of Br 
{Group VIIA elements: 
vii, Specify which of the following elements you would expect to have the greatest electron 
affinity. S, P, Cl 
Ans: Variation in a period: 

As we move from left to right across a penod, the eleclcr affinity generally increases This is due to 
increase in nuclear charge and decrease in atomic radius, which binds the extra electron more tightly to the 
Rucleus Therefore Cl has greatest electron affinity as campate to S and P. 

viii. Write electron dot symbols for an atom of the following elements 

(a) Be (b) K (c} N (d) I 

Ans: 


— ~~. 
CTION -— C (Marks 15) 

Q.3 Attempt any FIVE parts from the following. Ail parts carry equal marks. (5x3= 15) 
i. In what region of the periodic table you will find e:ements with relatively 

a} high ionization energies b) low ionization energies 
Ans: a) high ionization energies: 

Noble gases (group VIIA} have the highest ronizat.on ene: as because they have complete outer most 
shells (follows octet of duplet ruie)}. therefore It 1s difficult to remove an electron from their outer most shell. 

Therefore, elements in the upper right of the pencdic tabe have {he highest ionization energy. (Noble 


gases, p-block). 

b) tow ionization energies: : 
On the other hand Aika: metals (group IA) nave greater s‘ze, therefore Alkali metals have lowest 

ionization energy 


Therefore, elements in the upper left of the periodc tadie ave the ‘owest ionization energy (Alkals 
metais , §-black} 
ii, | Choose the element whose atom you expect to have smaller atomic radius in each of the 
followiry pairs. 
{a} Oors (bo) OorF 
Solution: {a} QorS: 


| 7 i a wate = oa te p= — | 
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What do you mean by group or family in the periodic table? 
Ans: Group or family: 
Elements that have similar properties he in the same celumn in the penodic table. 
Each verticat column of elements in the periodic tabie is called a group or family. 
iv. What are the representative and transition elements? 
Ans. Representative elements/Normal elements: 

E4¢.1 group is identified by a number and the fetter A or B Group A elements are called normal 5 
representative elements. They are also calied main group elements. 

All s-block and p-block elements excluding the noble gases ate ¢a'lad representative or rain group 
elements. These elements are aiso called normal or typical elements. Thus, on the basis of the iceation sn 
the periodic table, the elements belonging fo the group 1, 2 and 13 to 17 are the representative elements 
Transition elements: Group B elements are called transition elements. 

The d-block elements are cailed transition elements, These elemeris occupy group 3 to 12 of Ine 
periodic table and lie in between the s- and p-block elements There are fow series of d-block transition 
¢lements depending upon the energy level of the subsheil which is ir the pocess of filing in ther outermost 
shel. 

Inner-transition elements: 

The f-block elements are catied inner-transilion elerents. There are twc. series of the f-block eiaments 

These are calied 4f-senes or lanthanides and 5fsenes actinides 
Outer Transition Elements: d-Block contains "Outer Transition Flements’ 

Inner Fransition Elements: f-Block contains loner Transition Eienents 
v. Choose the element whose atoms you expect to have smalter shielding effect. 

{a) Forcl (b} LiorNa (c) Bor Al 
Solution; (a) Fort 
F atoms wit have smailer shielding effect due to lesser number of inner shel! electrons as compare te C| 


(b) Lior Na 
Li atoms will have smailer shielding effect due ta lesser number of inner sheli electrons as compare to Na 
(c} Boral 


B atoms will have smaller shielding effect dus to lesser number of inner shel! electrons as compare to Aj 

vi. Which atom has greater shielding effect, Li or Na? 

Ans: The valence-shell electron of ,;Na experience Jess aitraction from the nucleus due to the presence of 
10 inner-sheil electrons as compares to sLi having 2 wner shell-ciectrons. 

Na atoms will have greater shielding effect due to greater number cf inner shell electrons as compare to Lt 

vii, Which atom has higher ionization energy, Li or Be? 

Ans: lonization energy increases across a pericd. The elemem that has smaller ionization energy whl be 
further to the left in the periodic table Therefore Be has higher ionization energy as compare to Li 


SE -— D (Marks 20 


Note: Attempt any TWO questions. All questions carry equal marks. (2. 10= 20) 
Q.4 a  Whatis meant by the periodicity of Pronetties! 
Ans: Periodicity of properties: 

The electroni¢ configuration of the elements shaw 2 aie variation wilh the increasing atomic 
number. Therefore, the elements aiso show penodic yanaiion in ther physical and chem'cal properties 
Elements having similar vatence shell electronic configuration have been placed in the same group. one below 
the other. 

Periodicity in Chemica! properties: 

Chemical properties depend on the valence shell electronic configuration Because all the elements of 
@ particular group have similar valence shell electronic configuration they pcssess similar chemical 
characteristics. 
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In a penod of penodic table the number of electrons present "1 the valance shell increase gradually 
=f to nght 
chenncal and physical properties ais¢ show yvanatiy. am. > same manner 
b, How does the shielding effect influence the atomic size, ionization energy and electron 
affinity? Justify that shielding effect increases down the group, and remains constant in a 
period from left to the right. 
Ans; Shielding Effect (Screening effect): 
The reduction in force of attraction between nucleus arc the valence electrons by the electrons present 
in [he inner sub-shells is called shielding effect 


OR 

The decrease in the attractive force exerted by the nucleus on the vaience-shell electrons due to the 
presence of the electrons lying between the nucleus and valence-shell, is called shielding effect. Jn other 
words. the intervening electrons shield the valence-shell electrons from the nucleus. 

Ar important factor which affects the magmiude of shieki:ng e*e-' s the number of inner-sheil electrons 

Greater the number of inner-shell electrons or inner shells greater is the magnitude of shielding effect 
Variation of shielding effect in a group: 

As we move from top to bottom in a group the number: of electrome shells ncrease So the number of 
elecirons it the ‘nner shell also increase As a result smelding effect increases 
Variation of shielding effect in a period: 

When we travel from teft to the right in the periodic tabe 7 a peste then number of shells remain the 
same So the shielding effect does not change tn a period 
Infivence of shielding effect on atomic size: 

Greater is the atomic size greater will be the shretding diet As the force of attraction Between the 
nucleus and outer electron decreases with the increases in dist. The electron can be remaved more easily 
pr with less energy Moreover the force of attraction also Gace Mes with the increasing shielding effect of the 
intervening eieciran 
Influence of shielding effect on ionization energy: 

Shielding effect depends upon the inner shel eectrors If ihe mner shell electrons are greater 
shielding effect will be high and force of attracton between varer.e shell and nucleus wat be low in a group, 
number of shevs increases from top tabatto®i and sme.diny -ect aise .ncreases The atoms with high 
shielding effect have low sonization energies 
influence of shielding effect on electron affinity: 

In groups. the ator rackus increases with tre reve-s* -n the proton number due ta successive 
increase Of electrcme shel whach atso exert a shielding effect ' ‘7 force of attraction between the nucleus 
and the valence electrons Thys the elector aftirties us. :) decrease from top lo bottom There are. of 
course exceptions to lhis generalization eg fluorne fas elect a*znty iess tnan that of chlonne because it 
has a smailer alomic size than that of chlorine 


Q5 4. What are the factors which influence the atomic size? How atomic radii vary in the 
periodic table? 
Ans: Atomic size/Atomic radius: 

The size of an atom |s Ihe average ‘nstaice between ine’ . oo. fa” atun and the outer electronic shell 
Variation of atomic radii in the periodic table: 

Variation of atomic radii in the perioa: 

Tre atoms radius decreases in any given pericd as we” ..2 across the pannod This is because as we 
move from cre element to the next on its right in a period Another: ‘.clron 1s added to the same valence shell 
At the same time positive charge on [he nucieus also wncreases Ly * The attractive force of the nucleus for the 
yatence shell electron increases Therefore the she:! size 2:-4 atc >. sadms decreases 
Example: 

For example in gomg fram lithium to berylium aturric $ ze decreases This we can understand from 
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Variation of atomic radii in the group: 
The atomic radius increases in any given main group as we move down the group of elements. This is 

because the size of an atom is determined by the size of its valence shell. As we move to the next lower 

element in the group, the atom has an add:tional shell of electvans. This increases atomic radius. 

Example: 

For example, in going from Li to Na atomic radius increases. Consider electronic configuration of Li 
{ts? 2s') and Na(1s", 2s‘, 2p’, 3s'}. A new electronic shell has been added that increases atomic size. 

b. Define electron affinity. Is it a energy reieasing process? Give its variation in groups and 
periods, 
Ans: Electron Affinity: 

Eiectron affinity explains the anion formation. Electron affinity is defined as the amount of energy 
released when an electron adds up in the valence shell of an isolated atom to form @ uninegative gaseous ton. 
X(g) + e —--»> X (g) + clectron affinity 

Electron affinity is an energy releasing process: 

For example, for chiorine (Cl} atom, 349 kJ mol” of energy Is released. This is the electron affinity of 
thiorine (Cl) and the process is exothermi. 

Clg +e - ~—> Cy, + 349 kj moi"! 
Variation of electron affinity in the periodic table: 
(i} Variation of electron affinity in a group: 

The electron affinity decreases from top to bottom in a group. This \s due ‘to increase in shielding effect. Due 
to increase in shielding effect added electron binds less tightly to tha nucleus As a result fess energy is reteased. 
(ii} Variation in a period: 

As we move from left to right across a period, the e:ectron affirity gererailv increases. This is due to 
increase in nuclear charge and decrease in atomic redfus, which binds the extra electron more tightly to the 
nucleus. But shielding effect remains constant in each period. Therefore, akall metals have lowest and 
halogens have the highest electron affinities in each period 


G.6 a. Define etectronegativity. Name the most electronegative element and discuss its 
variation in groups and periods. 
Ans: Electronegativity; 

Electronegatvity is the abilty of an atom to attraci the electrons towards itself in a chemical bond The 
American chemist Linus Pauling devised a method for calcutating relative electronegatwities of elements 
Most electronegative element: 

Pauling assigned maximum value of 4.0 to the electronegativity of fluorine (9F), 

The least electronegative element is cesium (Cs) and is electronegative value is 0,7. 

Variation of efectronegativity in the periodic teble: 
{i) Variation in a group: 

Electronegativily of elaments decreases from top to bottom in a graup. 

This is because an increase in the atomic size decreases the tendency to attract the shared pair of 
electrons. 

{ii) Variation in a period: 

The electronegativity increases from left to right in a period. The nuclear charge increases from left fe 
right while the electrons enter the same shell. The electrons in the same shel cannot shieki each other 
effectively from the attractive force of the nucleus Hence, the increased nuclear charge attracts the shared 
pair of electrons more strongly. This results in higher electronegativity. 


Note: When (X, - Xa) = 17, then A-B6 bond i is 50 fa | ionic 50 % covalent, 
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The eiectronegativities of elements, 


b. Define ionization energy. Highlight those factors which control the ionization energy 
values of elements in groups and periods, 
Ans: Ionization energy: 

lonization energy is defined as the minimum algount of energy required to remove the outermcst 
electron from an isolated gaseous atom : 

Example: a . 
lonization energy is a measure of the extent to which fhe nucleus attracts the outermost electron. 
Explanation: 

A high vatue of ionization energy means stronger attraction batween the nucleus and the outermost 
election. 

Whereas a low ionization energy indicates 2 weaker force of attraction between the nucleus and the 
oulermost electron. 

Unit of ionization energy: Unit of ionization energy is KJimole’. 
Mi.) + ionization energy —— My +e 
Variation of ionization energy in groups: 

The ionization energy value decreases from top ta bottom in a group. This is because the shielding 
eflect in atoms increases as you descend Greater shielding effects resus in a weaker attraction of the 
nucleus for tha valence electrons. So, they sre easier to remove This leads to decrease in ionization energy 
framt top to bottom in a group. 

Variation of ionization energy in groups: 

As we move from left to right in a period, the shiekding effect remains constant, But progressively 
nuctear charge increases A stronger force of attraction between nucleus and the valence electron increases. 
This feads to increase in ionization energy from eft fo nght in 3 period 
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IMPORTANT SHORT QUESTION ANSWERS 


(Reduced Syllabus) 


SELF ASSESSMENT EXERCISE 3.1 


In which period and group the folowing elements are present in the periodic table. 


(a) Mg (b) Ne (c) Si (d) 2 
Solution: 
(a) Mg z Zz 6 2 K i M 
Ing x 18 28. 2p? 3st 
i2Mg k C M 123 


Valence shellis M 
So n= 3, Mg is present in the 3” period. 
Since total number of electrons in the vatence shell are 2, it must be present in Group IA. 
(b) Ne 
os zs*, 2p® K 4 
poNe = pins te 
L 1 2 

ace shot isl 
So n= 2, Ne is present in the 2 period. 
Since totat number of efectrons in the valence shell are 2 + 6 = 8, it must be present in Group VIIA. 


(c) Si 

l4e; = is' 2s?,2p® 3523p? K L M 

er ar nr’ {3:4 

Valence shellis M 

So n= 3, Si is present in the 3” period. 

Slnce total number of electrons in the valence shell are 2 + 2 = 4, it must be present in Group IVA. 
(d}B 

9B = 1s* 2s? 2p! K L 

3 K L 


Valence shell is L 
So n= 2, Bis present in the 2™ period. 
Since total number of electrons in the valence shell are 2+1=3, it must be present in Group iIlA. 
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- GUESS PAPER & MODEL PAPER # 4 


BASED ON CHAPTER # 4 (Reduced Syllabus) 
‘ase STRUCTURE OF MOLECULES 


ates 
CHAPTER 4: STRUCTURE OF MOLECULE 


Chemical Bond, Types of bond, ionic bond, covalent bond, intermolecular forces. 


Note: Topic related self-assessmenis, review exercise and think tank questions are included, 
Side boxes and Society, science atid technology are not included, 


SECTION-A 


opr te a ee er ene ae meer Marks: 12 


Note: Section-A is compulsory. All parts of this section ave to be answered on the question paper 
itself, It showid be completed in ee first 20 minutes and handed over to the Centre 
G.I Encircle the correct option Le. y B/C/D.All parts carry equal marks, ’ 
(ij Which of the following atoms will forin an ion of charge -2 ? 

Atomic Nuinber = Mass Number 
12 24 


A 
3 14 28 
C. a 8 
5 10 20 
Gi} Which of the following atoms wiil not farm cation or anion, ' 
A A{Atomic No 16) B. —_B (Atomic No. 17) 
C. CG {Atomic No. 16: D. —__D {Atomic No. 19) 
(ii) Which of the following atonts will form cation. 
atomic Number 
A B. 18 C. 17 D. 15 
fiv) Which a the oo atoms obey duplet rule? 
A: 0» F; C. Rp D. No 
(v} rage beiongs to sip IVA. Ithas__s @lectrons in the valence shell 
2 BOY Ct D 6 
(vi) pmneis belongs to third period of Group VA. How many electrons it needs to complete 
iks valence shell. 
A 6 2 AB 863 C J D 65 
{vil} In the formation of AIF, aluminum atomicses —-___ electrons. 
A 1 B Z oo 43 D 4 
{viti) Which of the following is not true a00ut the formation of Na,S: 
A. Gach sodium atom ioses one electron 8 Soci fons cation 
C. — Sulphur forms anion D Each sulphur atoni gairis one electron 
(ix) Identify the covalent compound 
A Natl B MgO ‘ +,0 BD OKF 


{x} Anionic compound A* B is most Hkely to be formed when: 
A. the ionization energy of A is low and electren affinity of B is high 
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(xi) Helium (,He) has only two electrons in its outermost K-sheit called __— ___hule, 
A. octet B. triads C. —_duplet. Db.  ottaves 
{xii} An atom having six electrons in its valence shell will achieve noble gas electronic 
configuration by: 
A. gaining one electron if) losing all electrons 
C. gaining two electrons D. —_ lasing two electrons 
CHEMISTRY SSC-I 
Time allowed: 2:40 hours . ore coreeneee La Mack Ss; HS 


supplementary answer sheet i.e, Sheet-B if required. Write your answers neatly and legibly. 


SECTION — B (Marks 18) 
Q.2 Attempt any SIX parts from the following. All parts carly eyual marks. {6<3 = 48) 
i. 


Atoms combine to form various types of substances. But what holds them together? 

ii, Explain formation of covalent bond between two nitrogen atoms. 

iii, How does Al form cation? 

iv. How does 0 fonn anion? 

vy. Write the names of two types of bond? 

vi. Write one main difference between an ionic and a covalent bond. 

vii, What is a polar covalent bond? Give two examples of the compounds containing polar 
covalent bond? 

viii, Describe the formation of covalent bond between two non-metallic elements. 


SECTION - C (Marks 15) 
Q.3 Attempt any FIVE parts from the following. All parts carry equal marks. {5x 3= 15) 
i. What is the total number of shared electrons in a molecule of C02? 
ji, Describe the factors affecting the formation of an ianic bond? 
iii, What is meant by intermolecular force? Describe their tyoes? 
iv. What is the total number of shared electrons in a molecule of CO? 
y. Discuss the nature and consequences of intermolecular forces? 
vi, Define dipole-dipole interactions, What is the nature of these linkages? 
vii. Describe the ways in which bonds may be formed. 


SECTION — D (Marks 20) 


Note: Attempt any TWO questions. All questions carry equal marks, (2x 10 = 20} 
Q.4 a. Howis an ionic bond formed? Explain with example. 
b.  Whatis anon polar covalent bond? Give two examples of the compounds containing 


non polar covalent bond? 
9.5 a. What Is covalent bond. Describe the varicus types of covalent bonds. Give one 
example of each kind? 
b. What is meant by hydrogen bonding? Discuss the -nature and Consequences of 
hydrogen bonding. 


Q@.6 a, For each of the following pairs of atoms, use electron dot and electron crass 
structures to write the equation for the formation of ionic compound. 

{i} K and Cf (ii) CaandS (iii} Ai and N 
kb. Recognize the following cnmpourds as having ionic bonds. 
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SOLUTION OF GUESS PAPER & MODEL PAPER # 4 
(Reduced Syllabus) 


a 
Pvc T viiD [ ix¢ [TxA | ic | xi | 


SECTION — B (Marks 18) 

Q.2 Attempt any SIX parts from the following. All parts carry equal marks, (6x 3 = 18) 
i. Atoms combine to form various types of substances. But what holds them together? 
Ans: Fundamentally, some forces of attraction hold atoms together in substances. These forces are called 
chemical! bonds. Basically the forces of attraction that lead to chemical bonding between atoms are electrical in 
nature. Electronic structure of an atom helps us to understand how atoms are held together to form 
substances. Atoms other than the noble gases have a tendency to react with other elements. These elements 
are reactive because they tend to gain stability by loosing or gaining electrons. When atoms gain or lose 
electron they acquire the configuration of next nobie gas element. 

When atoms share electrons they also acquire the configuration of next noble gas elament. 
bi. Explain formation of covalent bond between two nitrogen atoms. 
Ans: Consider the formation of N. molecule. Nitrogen is in Group VA, so it has 5 electrons in the valence 
shell. It needs three electrons to complete its octet. So for sharing each N-atom contributes three electrons. 


20s 


iii. How does Al form cation? 
Ans: Formation of Al‘? ion: 
Since Al atom has three electrons in the outer most sneil. [t losses three electrons to form Al" ion. 


~3 
Al 4s? 2s’2p'36’3p' —_—- Al’? 1s? 2872p" 
iv. How does O form anion? 


+3 
—> | +3e 
Ans: Formation of anion by oxygen atom. 


Oxygen belongs to Group VIA on the periodic table So ft has six electrons in its valence shell. It needs 
two electrons to achieve noble gas configuration. 


Oo _—_1s72s?2n* +2e° >" Is” 2s*2p° 
aya 
octet 


You can also represent this by electron dot structure, 
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vy. Write the names of two types of bend? 
Ans: Types of bonds: 
Depending on the tendencies of atoms to lose or gain or share electrons, there are two types cf bonds. 
i. loni¢ bonds it. Covalent bonds 
vi. Write one main difference between an ionic and a covalent hond. 
Ans: Difference between an ionic and a covalent bond: 
Electrovalent (Ionic) Bond Covalent Bond 


1. it is formed by the complete transfer of electrons|[t 's formed by the mutual sharing of equal number 
om ore atom to the other. . fof electrons between two atoms 

2. It is indicated by positive and negative ¢ __ Jitis represented by a small straight line. 

3. These are non-directional. These are directional. 


4. In ionic bond electronegativity difference between] In Covalent bond electronegativity difference 
between two atoms is < 1.7 


© atoms is > 1.7 


Examples: Hr Ch, Os N 

vii, What is a polar covalent bond? Give two examples of the compounds containing polar 
covalent bond? 

Ans: Polar covalent bond: 

The covalent bond formed between two unlike atoms which differ int thei’ electronegatiity is sail to be 
a polar covaient bond. 

Explanation: 

When two different atoms share electron pair, both the atoms exert different forces on the shared 
electron pair. More electronegative atom pulls shared electrons pairs with greater force then the other. So 
more electronegative atom partially draws electron’ density toward itseif Tris makes it partially negatively 
charged and other atom partially positively charged. Such a covalent bond is called polar covaient bond 

& 


xx a hh & 
H:x FS H~-F c= 0 
XX 
ee & oH & 
HxCli H—-C! (N= 0 
xX ° 
xX & §- 
H+ xBri H-Br 
KX 


viii Describe the formation of covalent bond between two non-metallic elements. 
Ans: Formation of covalent bond in hydrogen molecule: 

Consider the formation of covaient bond in hydrogen molecule A hydrogen atom has 2 singie valence 
electron. Two hydrogen aloms share their valence electrons to form a diatomic molecule 


OOD 
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in the formation of this molecule, each hydrogen atum achieves the electran configuration of the noble 
jus. helium which has two valence electrons 


ECTION —C (M 1 | 
Q.3 Attempt any FIVE parts from the following, All parts carry equa! marks. (Sx 3 = 15) 
i. What is the total number of shared electrons in a molecule of CO,? 
x XK 
0:C:0 
Total number of shared electrons inCO,=44+4=8 
li. Describe the factors affecting the formation of an ionic bond? 
Ans: Factors Affecting the Formation of an Ionic Bond: 
Foliowing conditions fayor the formation of an ionic bond. 
(i) Low ionization energy: 
Lower the ionization energy, more favourable ts the formation of cation from an atom Alkali metals 
have low vaiues of ionization energy and hence they form ionic bonds. 
{ii} High electron affinity: 
Higher electron affinity should favor the formation cf an anion. Halogens have high electron affinities 
and, therefore, they generally form ionic compounds. 
(ili) Large lattice energy: 
in tome Compounds, cations and anions attract each other due to the coulombic force of attraction, 
Due to these attractions, certair, amount of energy is released. If the coulombic attractions are stronger 
then more energy is released and a more stable ionic bond is formed. 
fii. © What is meant by intermolecular force? Describe their types? 
Ans: Intermolecular forces are the attractive forces between the molecules: 


Ans: 


Types of Intermolecular forces: 
The intermolecular forces are of four types and are coflectyely called Van der Waals forces. 
i, Dipoie-dipole forces fi, — fon-chpole forces 


iii. Dispersion forces (London furces) iv, Hydroaen bending 
iv. What is the total number of shared electrons in a molecule of CO,? 


x x 
Ans: O:C:0 Total number of shared electrons in CO.= 4+ 428 
¥. Discuss the nature and consequences of intermolecular forces? 
Ans: Intermoiecutar forces: 
The forces of attraction created between tha mclecules are ca'led intermolecular forces. 


For example: 
H"-CPH* OF ete 


to. 
F ° 
Comsequences of intermolecuiar forces: 
Poiar and non polar covalent intermolecular forces are weaxer than an tonic or a covaient bond, There 
are severai types of intermolecular forces 
Paints and dyes are used to protect soiid surfaces from the atmospheric effects. They also give visuai 
appeal. Resins are used to coat materials that give toughness. fextbility, adhesion and chemical resistance 
For example dams, bridges, floors, trains. buses, cars e'c are panted with resins. The synthetic resins are 
used where water resistance is reauired. Chemically, resins are either adhesive or they form bond linkages 
with the materia! being bonded together. 
_ These intermolecular forces are extremely important in determining properties of water, biological 
molecules. such as ofoteins DONA ele and cunthatic materiale crich ae whim mete chet ow ow 
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vi, Define dipole-dipote interactions. What is the nature of these linkages? 
Ans: Dipole-Dipole interactions: 

Slightly negative end of polar molecule is weakly attracted to the slightly positive end of another 
molecule. Such attracting forces are called dipoie-dipole interactions. These linkage are weak and temporarily. 


aguurett 


Dipofe-Dipole interactions 
vii, Describe the ways in which bonds may be formed. 
Ans: The two main types of bonds formed between atoms are ionic bonds and covalent bonds. 

An ionic bond is formed when one atom accepts or donates one or more of its valence electrons to 
another atom. A covalent bond is formed when atoms share valence electrons. The atoms do not always 
share the electrons equally, so a polar covalent bond may be the result. 

When electrons are shared by two metallic atoms a metallic bond may be formed. 


SECTION — D (Marks 20) 


Note: Attempt any TWO questions. All questions carry equal marks. (2 x 10 = 20) 
Q.4 a. Howis an ionic bond formed? Explain with example. 
Ans: Tonic Bonds: 

lonic bonds are formed between two atoms, when one atom loses electrons and other atom gains 
these electrons. The force of attraction that binds oppositely charged ions are called ionic bonds. 
Explanation: lonic bonds are formed between two atoms, when one atom loses electron to form 

Cation and the other atom gains this electron to form anion. 
Ionic bonds: 

Anions and cations have opposite charges. They attract one another by electrostatic forces. “The 
forces of attraction that bind oppositely charged ions are called ionic bonds”. Compounds that consist of 
ions joined by electrostatic forces are called ionic compound, The total positive charges of the cations must be 
equai to the tota! negative charges of the anions, This is because ionic compounds as a whole are electrically 
neutral. 

Examples of Formation of Ionic Bond: 
(i) | Formation of sodium chloride (NaCl); 

The electronic configuration of sodium (,,Na) atom is 2, 8, 1. It has one electron in its valence shell. 
The electronic configuration of chlorine (,7Cl) ator is 2, 8,7. It has 7 valence electrons. 

When the two atoms approach each other, there is a transfer of one electron from sodium (,,Na} to 


chlorine {,7C4). 
Loss of electron ( e ) 
Na ——-————— Na’ + electron (e} 
(2, 8,1) { 
OdiuT atom odium ion 


{Neon configuration} 


.  Gainof electron (e7) 
Cl + electron (e }) ———————> Cf 


i? 2 Fh 19 9 8) 
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In this way, both the atoms attain noble gas configuration The two ians, Na‘ and CI are then heid 
together by the coulombic force of attraction. 
In terms of Lewis symbols, it can be written as follows: 


. KX : xx © 98 
Na + *Clk ~~? Na+ *Clk ———-> NaC) + Energy 


Overall energy is released during the formation of NaCl. 

Note that when atoms lose electrons, they become smaller and when the gain electrons they become larger. 

Examples of ionic bond: MgO, NaCl, CaCi,, CaF, KCI, Cad 

Characteristics of ionic Bond: 

(i) | The atom which loses its electrons becomes positively charged ion, called cation. The atom which 
gains these electrons becomes negatively charged ion called anion, 

{ii} | These two oppositely charged ions are then heid together by the electrostatic forces of attraction to 
form an ionic bond 

(iii) Those compounds in which the constituent ions are held together by ionic bonds are cailed ionic 
compounds. 

(iv) lomc bond is produced between an element having low ionization energy and other having high 
electron affinity. 

{¥} The elements of group 1 and 2 form ionic compounds when react with elements of groups 16, 17. 

b. | What is a non polar covalent bond? Give two examples of the compounds containing non 
polar covalent bond? 

Ans: Non polar covalent bond: 
When two identical atoms share electron pairs, both the atoms exert same force on the shared electron 

pairs. Such @ covalent bond is called non-polar covalent bond. 

Examples: For example, bond in H-H, Cl- Ci, 0 = 0, N=N etc are non-polar covalent bonds. 

Q.5 a. What is covalent bond? Describe the various types of covalent bonds. Give one 

example of each kind? 

Ans: Covalent Bond: A Covalent bond is formed by mutual sharing of electrons between two atoms. 

Types of covalent bond: 

i. Single covalent bond: 
Covalent bond that is formed by the sharing of one electron pair is calied single covalent bond. So H, 

and F; molecules contain a single covalent bond. 


Lone pairs: 
Pairs of valence electrons which are not shared between atoms are called unshared pairs or 
lone pairs. 

Examples; CI-Cl, H-H, Br—-Br, CH;-CH; (Ethane) 


Double covalent bond: 
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OO-Ue 


ae Ot @ 4 


Examples: O=0, CH2=CH, (Ethene}, O=C=O {Carbon dioxide) 

Triple covalent bond: Triple covalent bonds are the bonds that invoive three shared pais of electrons. 
Examples: N=N, HC=CH (Ethyne) 

b. What is meant by hydrogen bonding? Discuss the nature and consequences of hydrogen 


bonding. OR 
Describe hydrogen bond and how hydrogen bonding is different from ionic and covalent 
bonding? 


Ans: Hydrogen bonding: 

The interaction of a highly electron deficient hydrogen and lone pair on a nearby highly electronegative 
atom such as N, O or F is called hydrogen bond This phenomenon is called hydrogen bonding. 
Explanation: 

Hydrogen donding is an intermolecular force, Molecules in which hydrogen is covalently bonded to a 
very electronegative atom such as oxygen, nitrogen or fluorine is also weakly bonded to a lone pair of electron 
of another electronegative atom. This other atom may occur in the same molecule or in a nearby molecule. 
This intermolecutar interaction is called hydrogen bonding. 

Oxygen, nitrogen or fiuorine makes hydrogen very electron-deficient Thus interaction of such a highly 
electron deficient hydrogen and lone pair on a nearby electronegative atom compensates for the deficiency. 


Hydrogen bonding in water molecules: 


¢ 
# 4 
” 4 
©) 


Hydrogen bonding in water 


Examples of compounds showing hydrogen bonding: 
(i) | Hydrogen fluoride (HF): 


The H.nnarnd in WE ie ef ctranas bat ¢he malani des emetic me mimben al Slee le 
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e hydrogen bond 
Hydrogen bonding in HF 


The average number of H-bonded molecules of hydrogen fluonde to produce a big molecule is six and so the 
formula is (HF)«. 
(ii} Water (HO): Water is a typical polar compound which exhibits hydrogen bonding as shown below in 


5- Covalent bond 
O 
ay }+ 
Re Loe 
——— Hydrogen band 
Be b+ 
HO ee 
$e 0 b+ Oxo 
Hh” NG Wy” | NG 


BKydrogen bonding in H,0. 
itis due to hydrogen bonding that water exists in the associated form. 
Nature of hydrogen Bonding: — Hydrogen bonding is intermolecular force. 
Note; The adhesive action of paints and dyes is developed due to hydrogen bonding. 


Q.6 a For each of the following pairs of atoms, use electron dot and electron cross 
structures to write the equation for the formation of ionic compound. 

(i) K and Ci (ii) Ca and $ {ili) Aland N 
Ans: (i) and Cl: 

K is metal and Cl is non-metal. 

Metai atom tends to lose electrons and non ~ metal atoms tends to gain electrons to acquire electronic 
configuration of nearest noble gas Since K atom has one electron in the outer most shell. It losses one 
electron to form K* ton. Since C) atom has seven electrons in outermost shell, it needs one electron to 
complete octet. So it gains one electron to form Cl'ion. For every K* ton, yau need one CT ion. 


o0010 


Ca is metal and $ is non-metal. 

Ca atom has two electrons in outermost sheil, it losses two electrons to form Ca” ion. Since § atom 
has six electrons in outermost shell, so it gains two electrons to form Sion. 
For every Ca’? ion we need §" ions. 


WAY (\ _\ANT ANY 
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(iii) Al and NN: 
Al atom has three electrons in outermost shell. [t losses three electrons to form Al‘ ion. 


Since N atom has five electrons in outermost shell, so it gains three electrons to form N"ion, 
For every Al"* ion we need N® ion. 


6-6-0110) 


Recognize the following compounds as having ionic bonds. 

{i} MgCh, (ii) KBr {iii} Nal 
Ans: {i} MgCl: 

Mg is metal and Cl is non-metal. 

Mg atom has two electrons in outermost shell. It osses two electrons to form Mg” ion. 

Since cl atom has seven electrons in outermost shell, so it gains one electron to form Cron. 
For every Mig? ion we need two CI ions. 


re 
. Ba 


K is metal and Bris non-metal. 
Metal atom tends to lose electrons and non - metal atoms tends to gain electrons to acquire electronic 
configuration of nearest noble gas. Since K atom has one electron in the outer most shell. It losses one 
glectron to form K* ion. Since Br atom has seven electrons in outermost shell, it needs one electron fo 


complete octet. So it gains one electron to form Br ton. For every K” ion, we need one Br ion. 
(iii) Nal: 


ee © i 
| 
Na is metal and I is non-metal. 


Metal atom tends to tose electrons and non - metal atoms tends to gain electrons to acquire electronic 
configuration of nearest noble gas. Since Na atom has one electron in the outer most shell, It lasses one 
electron to form Na’ ion. Since I atom has seven electrons in outermost shell, it needs one electron to 
complete octet. So it gains one electron to form Tion. For every Na’ ion, you need one T ion. 


AS 6 A 
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IMPORTANT SHORT QUESTION ANSWERS 
(Reduced Syllabus) 


SELF ASSESSMENT EXERCISE 4.4 


For each of the following pairs of atoms, use electron dot and electron cross structures to write 
the equation for the formation of ionic compound. (a) Mg andO (b) Aland Cl 
Solution: (a) MgandO 

Mg atom has two electrons in outermost shell. It losses two electrons to form Mg” lon, 

Since ° atom has six elections in outermost shell, so il gains two electrons to form 07 ton. 
For every Mg” ion we need two O” ions. 


© o-@le 


Al and Cl 
Alis metal and Cl ts non-metal, Al atom has three electrons in outmast shell. So it loses three electrons 


to form Al” ion. Since Ct atom has seven electrons in outermost shell, so it gains one electron to form CI ion. 
At atom by losing three electrons and 3C/ atom by gaining one electron acquire nearest noble gas electronic 
configuration. We need three CI ions for each Al’ ion. Therefore. AICE, is an ionic compound. 


Recognize the following compounds as having ionic bonds: 

(a) KCl {b) AICI, {c) MgF, 
Solution: {a} KCI: 

K is metal and Cl is non-metal. K atom has one electron in outmost shell. So it loses one electron to 
form K* ion. Since C| atom has seven electrons in outermost shell, so it gains one electron to form CI ion. K 
atom by losing one electron and Cl atom by gaining one electron acquire nearest noble gas electronic 
configuration. We need one CI ion for each K’ ion. Therefore, KCI is an ionic compound. 
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8010 


Al is metal and C1 is non-metal. Al atom has three electrons in outmost shell. So it loses three electrons 


to form At” ion. Since Ci atom has seven electrons in outermost shell, so it gains one electron to form CI ion. 
Al atom by losing three electrons and 3CI atom by gaining one electron acquire nearest noble gas electronic 
configuration. We need three CI ians for each Al’ ion. Therefore, AICI, is an ionic compound. 


+3 
“a. - 
O}71-©- | 
{c} MoF,: 
Mg is metal and F is non-metal. Mg atom has two electrons in outmost shell. So it loses two electrons 


© 
to form Mg” ion. Since F atom has seven electrons in outermost shell, so it gains one electron to form F ion. 


Mg atom by losing two electrons and F atom by gaining one electron acquire nearest noble gas electronic 
configuration. We need two F’ ions for each Mg” ion. Therefore, MgF; is an ionic compound. 


AW WZ 


Draw electron cross and dot structures for the following molecules: 

(a) NH thatis used tomanufacture urea. (b) CCl, a dry cleansing agent. 
(c)  SiCl,, used to make smoke screens. (b} H.S, 2 poisonous gas. 
Solution; (a) NH; that is used to manufacture urea. 


i—— <a ee 
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(b) CCl, a dry cleansing agent. 


ax 
“Cli . 
« 

a x 
a2 + xx x x Che Ku 
Chk + eCe + «Ch iC ic: Ci 
xx ’ xx xx ex Kx 

x 
Ch 
~Chy fi 
xx 
(c}  Si€l,, used to make smoke screens. 
ballad on | 
ae, 
xX ® so | a ; 
*Chx — # "ee 
Rx e* ris . 
. x, , 
Clx* Sis Cl» fo 
xx * . : 
xCli ee 
aA [ a | “sf 


(b) —H,S, a poisonous gas. 


Q.2 Represent the formation of cations for the following metal atoms using electron dot 
structures, (a) Al {b) Sr (c} Ba 

Ans: {a) Formation of Al’? ion: (Atomic number of Aiuminum = 13) 
Since Al atom has three electrons in the outer most shell It losses three electrons to form Al’ ion, 


Al 1s'2s’2p'3s'3p' —". al’ 15? 28%2p* 


©)-O} 


(b) Formation of Sr*? ion: (Atomic number of strontium = 38) 
Since Sr atom has two electrons in the'outer most shell It losses two electrons to form Sr‘? ion. 


-2 
{2,8,18,8,2) ————> (2,818.8) 
St 1s*2s'2p'3s?3p*4s’ad'6p'ss? —“—. Sr’? 15° 2s"2p'3s"3p'as’3d'"ap® 


7 G- 


{c) Formation of Ba‘? ion: (Atomic number of barium = 56) 
Since Ba atom has two electrons in the outer most shell lt losses two alectrans In farm Rat2 ian 
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Q.3 Describe the formation of anions for the following non-metal atoms: 
{a) P (b) 6Fr {c) H 

Ans: {a} Formation of P” anion: 
Since P atom has five electrons in outermost shelll, it needs three electrons to complete octet. So it 
gains three electrons to form P* ion. 


(b) Formation of Br anion: 


Since Br atom has seven electrons in outermost shell, it needs one electron to complete octet. So it 
gains one electron to form Br" ion. 
. te mac 
{c) Formation of H™ anion: 
Since H atom has one electron in outermost shell it needs one electron to complete duptet. So it gains 


one electron to form H’*ion. e 


Q.4 Represent the formation of cations for the following metal atoms using electron dot 
structures, (a} Mg {b) Li {c) Be 
Ans: (a) Formation of Mg‘ ion. (Atomic number of Magnesium = 12} 


| Guess Papers: 


“3 


Mg 1s°2s°2p°3s° ee Mg” 1s°2s-2p' 
We can also represent this by electron dot structure, 


stl 
(©) ” 
| 


(b) Formation of Li* ion. (Atomic number of Lithium = 3} 
: a ee -le" 


4 - ae a *® 
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+ 
©-6 +1¢ 


(c) Formation of Be’? lon. (Atomic number of Beryllium =~ 4} 


Be 19°26? -——-. Be? 43° 
We can also represent Be" by following electron dot structure, 


+2 
—> © +2e 


Q.5 An atom of an element has atomic number 9 and mass number 19. 
{a} State the number of protons and neutrons in the nucleus of this atom. 
(b) State the number of elections in this atom. 
tc} Slow with electron cross-dot diagrams, the formation of ions in the reaction of this atom 
with sodium atom. 
Ans: a. Number of protons = Atomic number = 7 = 9 
Number of protons = Atomic mass — Alomic number =A-Z= 19-9 = {0 
db. Number of electrons = Atomic number = Z = 9 
t Since atcmic number = Z wl therefore eiemart is fiuarine 


6 


Q.6 Magnesium oxide is a compound made up of magnesium ions and oxide ions. 


{2) What is the charge on these ions. 

(hb) How these ions get these charges. 

(c) Show with electron cross-dot diagrams the formation of these ions. 

Ans; (a) Mg” and0* 

{b} Mg‘ ion is formed by losing two electrons whereas O' jon is formed by gaining two electrons. 
{c} Formation of Mg‘? ion. 


My {s°2s’2p"3s" a ~»Mp is 2s"2p" 
We can also represent this by electron dot structure, 


(a) oN 
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Formation of anion by oxygen atom (0%). 
Oxygen belongs to Group VIA on the ceriodic table. So it has six electrons in its valence shell. It needs 
two electrons fo achieve noble gas configuration. 


O —Is'2s’2p'+2e’'-—-3.0” 1s? 2s"2p* 
—— 


octet 


We can also represent this by electron dot slructure. 


+ 26° --——-} 


L “ 


Q.7 Draw electron cross and dot structure for the following molecules: 

(a} COCI,, 2 poisonous gas called phosgene that has been used in World War-II. 

{b) HOCI, hypochiorous acid is unstable, decomposes to liberate atomic oxygen that makes 
HOC! a strong oxidizing agent. 


Q.8 Electronic configuration of two elements X and Y are given below: X = 1s72s72p°3s" 
Y = 1s72s"2p* 
Which of the following compounds is likely to form when X and ¥ react? Explain. 
{a} Acovalent compound of formula XY, 
{b) An ionic compound of formula X¥; 
(c} Anionic compound of formula XY 
(d} Anionic compound of formula X,Y 
Solution: Option (C) is the correct answer. Because X loses 2 electrons from valence shell to form X"*. 
Whereas ¥ gains 2 electrons to complete its octet and from Y”, 
So ionic compound of formula XY is formed, 


X= 18°28°2pae" (Atomic number of element X = 12, the name of etement is magnesium} 
¥ = 1572s'2p' (Atomic number of element Y = 8, the name of element is oxygen) 
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GUESS PAPER & MODEL PAPER # 5 


BASED ON CHAPTER # 5 (Reduced Syllabus) 
~ PHYSICAL STATES OF MATTER 


CHAPTER 5: PHYSICAL STATE OF MATTER 


Boyle’s Law, Charles Law, Liquid state, evaporation, vapor pressure, boiling point, 
effect of external pressure on boiting point, sublimation, types of solids (Amorphous and 
crystalline). 


Note: Topic related self-assessments, review exercise and think tank questions are included, 
Side boxes and Society, science and technology are not inctuded. 


SECTION-A 
Time allowed: 20 Minutes Marks: 12 
Note: Section-A is compulsory. Afl parts of this section are to be answered on the question paper 
itself. It should be completed in the first 20 minutes and handed over to the Centre 
Superintendent. Deleting/overwriting is not allowed. Do not use jead pencil. 
Q.1  Encircle the correct option i.e. A / B / C / D. All parts carry equal marks, 
(i) | Which statement about the particles of a solid is not correct? 
A. They move at great speeds. B They are arranged in regular patterns. 
C. There is a very iitte space between the particles 
D. — The forces of attraction between the partictes are strong. 
{ii} Conversion of a liquid to a gas at all temperatures is called 


A. sublimation B. evaporation ©. condensation D. _ boiling 
(iii) At Mount Everest, the water boils at . 
A. 100 °C B. 90 °C C. 80 °C ~G; 70°C 
(iv) In which of the following processes speed of the particles decreases? 
A. melting B. baiting C. sublimation ©. — condensation 
(v} The mathematical expression that describes Boyle's law is 
A. PY = constant B ¥ x constant =P 
C. P x constant = ¥ D. VIP = constant 
(vi} A liquid boils when its vapour pressure becomes equal to : 
A 760 emHg B. 1Pa C. 101.325kPa BD. 0.4 atm. 


{vii} Acetone has characteristic fragrant odour and is used to make finger nail polish, It melts at 
-94 °C and boils at 56 °C. What is the physicat state of acetone at 25 °C and latm? 
A gas B. liquid C. solid D. — cannot be predicated 
{viil) Water normally boils at 100 °C, but it is possible for water to boil at room temperature. 
What variable would you have to change to do this. 


A. increase external pressure B decrease extemal pressure 
C. decrease temperature D. none of these 
(ix) Bromine has a melting point of -7 °C and a boiling point of 59 °C. What is the physical state 
of bromine at 100 °C. 
A gas B. ss Iiquid C. solid D. cannot be predicted 


(x) | Which is not the property of crystalline solids? 
A. have well defined shane B. have orderly arrangements of narticlec 
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{xi} latm = kPa 


A. 101.325 kPa B 101.324kPa C. 101.322kPa D. 101.323 kPa 
(xii) The vapour pressure at water at 20 °C is kPa. 
A 1.32 B. 2.33 C. 2.53 D. V.3f 
Time alowed: 2:40 hours Tata! Marks: 53 


Time allowed: 2:40 frome 
Note: Aswer any six parts from Section ‘i’ and attempt any five parts from Section-C, 
Attempt any two questions from Section ‘D' on the separately provided answer book. Use 


supplementary answer sheet i.e, Sheet~B if required. Write your answers neatly and legibly. . 


SECTION — B (Marks i8 


Q.2 Attempt any SIX parts from the following. All parts carry equal marks. (6x 3 = 18) 
i, Name the factors that affect the rate of evaporation. 

ii. | How does temperature effect vapour pressure of a liquid? 

iii, | Water boils at 120 °C in a pressure cooker, why? 

iv. Is evaporation a cooling process? 

¥. Does evaporation take place at all temperatures? 

vi. Express the pressure 400 mm Hg in kPa? 

vi. Describe the effect of temperature on vapour pressure? 

viii, Does vapour pressure depend upon the nature of a liquid? 


SECTION — C (Marks 15) 


Q.3 Attempt any FIVE parts from the following. All parts carry equal marks, (5x3 = 15) 
i, Give reason: 

a. When you put nail polish remover on your palm, you feel a sensation of coldness. 

b. Wet clothes dry quickly in summer than in winter. 

ii. Explain the term boiling point. 

iii, a. Does boiling point depend upon external pressure? 

b. Why water boils at 70 °C on the top of Mount Everest and at 120 °C in a pressure 
cooker? 

iy. | How do you compare boiling and evaporation? 

v. Explain the effect of extemal pressure on boiling point. 

vi. In automobile engine the gaseous fuel-air mixture enters the cylinder and is compressed by a 
moving piston before it is ignited. If the initial cylinder volume is 990 cm* After the piston 
moves up, the volume is 90 cm”, The fuel-air mixture initially has a pressure of 1,0 atm. and 
final pressure 11.0 atm. Do you think this change occurs according to the Boyle’s jaw. 

vii, | Why does evaporation lower the temperature of a liquid? 


SECTION ~ D (Marks 20 


Note: Attempt any TWO questions. All questions carry equal marks. {2 x 10 = 20) 
Q.4 a. State and explain Boyle's law. 

Explain the terms. ; 

(a) evaporation (b) vapour pressure (c) boiling point 

Explain the effect of external pressure on boiling point. 


9.5 
Differentiate between amorphous and crystalline solids. 


7 2 
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SECTION — B (Marks 18) 


Q.2 Attempt any SIX parts from the following, All parts carry equal marks. {6 x 3 = 18) 
i. Name the factors that affect the rate of evaporation, 
Ans: i, Strength of intermofecular forces: 

Stronger the intermolecular force lower will be the rate of evaporation and vice versa. 

ii. | Temperature: Increase in temperature increases the rate of evaporation and vice versa. 

iii, Surface area: Larger the surface area, higher is the rate of evaporation and vice versa. 
li, How does temperature effect vapour pressure of a kiquid? 

Ans: The vapour pressure of a liquid increases as the temperature increases. 

The molecules in the liquid are more energetic at higher temperatures, and more molecules can escape 
from the liquid phase into the gas phase. 
iti, Water boils at 120°C in a pressure cooker, why? 

Ans; Pressure cooker is equipped with a valve that cortrols the pressure inside the pot. 

This valve generally exerts a pressure of 2 atm, Therefcre, the valve does not allow water vapours to 
escape until the pressure inside the pot reaches 2 atm. Because vapour pressure of water becomes 2 atm 
when the temperature reaches 120 °C. So water boils at 120 °C -n a pressure cooker. 

iv. Is evaporation a cooling process? 
Ans: Evaporation is the cooling process: 

According to kinetic theory, the temperature is 2 measure °* average kinetic energy of the molecules of 
a liquk’ During evaporation, the escape of hign energy moleci'ss from the surface of a liquid, lowers the 
average kinetic energy of the remaining molecules and thercf.. the temperature of the liquids falls down. 
Thus evaporation is a cocling process. 
¥. Does evaporation take place at al) temperatures? 

Ans: The molecules whose kinetic energies are greater than :"2 average kinatic energy of the molecules, 
escape from the surface of the liquid If temperature of the : wiz 1S increased, rate of evaporation also 
increases Anyhow evaporation take place at all temperatures and oniy the rate differs. 

vi, Express the pressure 400 mm Hg in kPa? 

Ans: (atm > 760 mm = 101.325 kPa = 4.04325 x 10°Pa. - 760 mm = 1.01325 kPa 


£32 
400 mm = x x 400 = 0.00133 x 400 = 6.533 kPa 


vil. Describe the effect of temperatura on vapour pressure? 
Ans: Effect of temperature on vapour pressure: 
Table shows vapour pressures of some fiquids at various temperatures. 
Table: Vapour pressures of some liquids at various temperatures 


Vapour Pressure {kPa} of Several Substances 2* Various Temperatures 


Cc 20°C 466 60°C 80°C 100°C 
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We will find that the vapour pressure of {iquids changes with temperature. This is because an increase 
in temperature of a liquid increases the kinetic energy of the molecules. As a result more of the molecules wll 
have minimum kinetic energy needed to escape the surface of the liquid 

viii, Does vapour pressure depend upon the nature of a liquid? 

Ans: Yes, vapour pressure depend upon the nature of a liquid The vapour pressure of a liquid decreases 
when inter molecular forces increases. 


SECTION — C (Marks 15) 

Q.3 Attempt any FIVE parts from the following. All parts carry equal marks. (5x3= 15) 
Give reason: 

a, When you put nail polish remover on your palm, you feel a sensation of coldness. 

b. Wet clothes dry quickly in summer than in winter, 

a. When you put nait polish remover on your palm, you feel 2 sensation of coldness. 
Ans: The chemical nail polish remover (usually acetone) is very volalile. it evaporates very quickly To 

change from a liquid state, to a gaseous state takes energy. The warmth of your palm supplies the 

energy. The flow of heat is from your palm and into the kquid This removes heat from your palin and 
has the sensation of being cool. 

b.  Wetclothes dry quickly in summer than in winter, 

Ans: At higher temperature, more molecules of a liquid are moving with high veiocites. Thus more molexites 
escape from its surface. Thus evaporation is faster thar al low temperature. That is why wet cleth dry 
quickly in the winter. 

ii, | Explain the term boiling point. 

Ans: Boiling point: 

The temperature at which vapour pressure of a liquid becomes equal to the external or atmospheric 
pressure is cailed boiling point. 

Explanation: 

Vapour pressure of the ‘iquid keeps on increasing with the increase in temperature. At a certain 
temperature, the vapour pressure of the fiquid becomes equai te the atmospheric pressure of external 
pressure, At this stage liquid starts boiling. Bubbies of vapours form throughout the liquid, rise te surface and 
escape into the air. Figure shows the variation in vapour pressures of four tiausds with temperature. It also 
indicates the boiling points of these liquids. 


{egy) aanssaid aodeg 
=> 


0 40 6080 100 120 
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if, a Does boiling point depend upon external pressure? 
Ans: Yes, boiling point depends upon extemal pressure. The boiling point of a liquid decreases with the 
decrease in external pressure, ; 

b, Why water bails at 70°C on the top of Mount Everest and at 120°C ina pressure cooker? 
Ans: When the pressure of atmosphere is 1atm or 101.325 kPa water bails at 100 °C at sea level. This is 
because at this temperature vapour pressure of water is 1 atm or 101.325 kPa. At Mount Everest at about 
8850m above sea level atmospheric pressure is only 34kPa So water boils at this height above sea level, 
when its vapour pressure is 34kPa at 70 °C. So water boils at 70 °C. 

Pressure cooker is equipped with a valve that controis the pressure inside the pot This valve generally 
exerts a pressure of 2 atm. Therefore, the valve does not allow water vapours to escape until the pressure 
inside the pot reaches 2 atm. Because vapour pressure of water becomes 2 atm when the temperature 
reaches 120 °C. So water boiis at 120 °C in a pressure cooker 
iv* How do you compare boiling and evaporation? 
Ans: Comparison between boiling and evaporation: 


Sy 
. . 


i. It takes place at a fixed temperature e.g. boiling offi. it happens at any temperature 
water is 100 °C. 


ii. [t only takes place at the surface of the liquid. 


U 
iii. Bubbles are formed. iti, No bubbles are produced, 
iv. It is a quick process. 
v. It is affected at the altitude, ¥. "Cis not affected by altitude. 


v. Explain the effect of external pressure on boiling point. 
Ans: Effect of external pressure on boiling point: 

Liquids bod when their vapour pressure is 

equal to the pressure exerted on the liquid 101.3kPa 470 101.3 kPa 
by its surroundings. The normal boiling 
point of water is 100°C. In the mountains 
the atmospheric pressure is less than 1 
atm. so water boils betow 100°C. In a 
pressure cooker at 2 atm, water does not 
bail until the temperature reaches 120°C. 


Sea level Sea level At Mourn Everest 


variation in boiling point of water 
vi, In automobile engine the gaseous fuel-air mixture enters the cylinder and is compressed by a 
moving piston before it is ignited. If the initial cylinder volume is 990 cm*: After the piston 
moves up, the volume is 90 cm’, The fuel-air mixture initially has a pressure of 1,0 atm. and 
final pressure 11.0 atm, Do you think this change occurs according to the Boyte’s law, 
Solution: (1 dm’ = 1000 cm’) 


990 : 
P, x V; before change = 1 x atm x rr dm’ = 099 atm. dm® 
99 


a 725 3 
1000 dm 0.99 atm. dm 


P, x V, after change =11 atm x 
- P.¥, = PV, ; 
Thus the calculated result agrees with the pressure-voiume relationship according to the Boyle's Law. 
vii, Why does evaporation lower the temperature of a liquid? 
Ans: Evaporation is the cooling process: 
According to kinetic theory, the temperature is 2 measure of average kinetic eneray of the molecules of 
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SECTION — D (Marks 20) 


Note: Attempt any TWO questions. All questions carry equal marks. (2x 10 = 20) 

Q.4 a. State and explain Boyle's law. 

Ans: Boyle's law: Boyle's law states that the volume of a fixed amount of a gas at 2 given temperature is 
inversely proportional to the applied pressure. 


Mathematical form of Boyle's law: pe : 


1 
p= -x constant 


V x P = constant 
This means product of volume and pressure must be constant if inverse relationship exists between them. 
Experimental verification of Boyte’s law: 
Relationship between volume and 


bressure at constant temperature 


Table clearly shows that the product of volume and pressure is constant 


1 1 
Therefore, we can write ¥xP=constant = p= e xconstant = p« : 


This means the volume of a given mass of a gas at constant temperature is inversely proportional to 
the pressure on the gas. This relationship is known as Boyle’s Law. 

b. Explain the terms. (a} evaporation (b) vapour pressure {c} boiling point 
Ans: a. Evaporation: 

Conversion of a liquid to a or vapour at all temperatures is called vaporization or 
evaporation. 
Explanation: 

Place some liquid such as ether or acetone in an open container and observe. You 
will notice that the volume of the liquid gradually decreases and finally no more of the liquid 
is left. This is because liquids constantly change into gas or vapours even when the 
temperature Is jess than the boiling point of a liquid. 

In evaporation, some molecules in the liquid break away and enter the gas or vapour state. 
Evaporation is the cooling process: 

Only those mojecules which have greater kinetic energy than average can break away from the 
surface. This means the molecules with the highest kinetic energy escape first. The = 
molecules in the liquid have a tower average kinetic energy than the molecules that have s 


escaped. Therefore liquid’s temperature wilt decrease. Therefore evaporation is a cooling 2 

pLOCeSS, hs 

b. Vapour pressure: At ’ 
The pressure exerted by the vapours of a liquid in equilibrium with its liquid is called i ‘ 4 


Vapour pressure. dt yf \ 
Explanation: ) 
In @ closed container no molecules can escape into the outside air, when a partially 


filed container is sealed. Some of the liquid molecules vapourze. As the time passes, the number of 
molecules changing into vapours increases. Some of these molecules because of their random motions will 
collide with the liquid surface. Such molecules are recaptured by the molecules at the surface of the liquid. This 
process i$ called condensation. These two oopcsing processes will continue After come time the mimher nf 
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evaporation 


Liquid vapours 


ton snlirsiareesiesemninirerill 
condensation 


At equilbrium liquid continues to evaporate and condense but at equal rates. At equilibrium the space 

above the liquid is saturated with vapours 

c. Boiling point: 

The temperature at which vapour pressure of a liquid becomes equal to the external or atmospheric 
pressure is called boiling point 
Explanation: 

Vapour pressure of the liquid keers on increasing win the increase in temperature. At a certain 
temperature, the vapour pressure of the liquid hecomes equal to the atmaspheric pressure or external 
pressure. Al this stage liquid starts boiling. Bubbles of vapours form throughout the liquid, nse to surface and 
escape into the air. 

Note: Remember that a liquid bolis when its vapour pressure becomes equal to the atmospheric 

pressure .e., 760mmHg or 101.325 kPa at sea level. 

Q.5 3. Explain the effect of external pressure on boiling point. 

Ans: Effect of external pressure on boiling point: 

Liguids boil when their vapour pressure is equal to the pressure exerted on the liquid by its 
surroundings, The normal boiling point of water is 100°C. In the mountains the atmospheric pressure is less 
than 1 atm. so waler boils below 100°C. In a pressure cooker at 2 alm, water does not boil until the 
temperature reaches 120°C 

When the pressure of atmosphere is 1alm or 101.326 kPa water boils at 100 °C at sea level. This is 
because at this temperature vapour pressure of water is 1 atm or 101.325 kPa At Mount Everest at about 
8850m above sea level atmospheric pressure is only 34kPa. So water boils at this height above sea level, 
when its vapour pressure is 34kPa at 70 °C. So water boils at 70 °C 

Pressure cooker is equipped with a valve that controls the pressure inside the pot. This valve generally 
exerts a pressure of 2 aim. Therefore, the valve does not allow water vapours to escape until the pressure 
inside the pot reaches 2 atm Because vapour pressure of water becomes 2 atm when the temperature 
reaches 120 °C. So water boils at 120 °C in a pressure cooker 
b. Differentiate between amorphous and crystalline solids. 

Ans: Crystalline Solids: 
| Property | CCrystaitine solids 
The solids in which atoms, molecules or iovis are arranged in a regular repeating three- 

dimensional well-ordered patlern are called as crystalline solids. 


| (ii) [Geometry {These solids show characteristic geometncal shapes. 


(iil) |Meiting — ; These solids mett sharply ai their meiting points. Crystalline solids have sharp melting 
DOINtS. 


tiv) [Order [These solids have perfect order 


| (¥) JExamples Sodium chloride {NaCl}, silver nitrate {AgNO,) are best examples of crystalline solids. 
Amorphous Solids: 


Sacha solids do not melt. They simply soften on heatng and gradually begin to 
flow on further heating. These solids are, therefore, considered as super cooled liquids. 
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Q.6 a. Briefly explain the Charles's law. 


Ans: Charles's law: 
The law states that the volume of given mass of a gas varies directly with absolute temperature at 


constant pressure. 
Mathematical form of Chartes’s law: Vo T a 
¥= constant x T 
¥ 
— t 
; constan 


This relationshio is known as the Charles's Law. 'daater 


Temperature(K) 


¥ ¥ 
Since ratio of T is constant, T constant 


¥ = Tx constant and ¥V«T 


b. Explain the process of sublimation? 


Ans: Sublimation: 
Some solids on heating change to vapours without passing through the liquid state. This process is 


called sublimation. 
Examples: Substances like iodine, benzonic acid, ammonium chlonde etc. sublime. Figure shows 
sublimation of violet-black crystals of iodine. 


IMPORTANT SHORT QUESTION ANSWERS 


(Reduced Syllabus) <" 


SELF ASSESSMENT EXERCISE 5.2 


4,  Abacterial culture isolated from sewage produces 36.4 cm? of methane (CH) gas at 27 °C 
and 760mm Hg. This gas occupies 33.124 em? at 0 °C and same pressure. Explain volume- 
temperature relationship from this data. 

Solution: Problem Solving Strategy: 

1. According to the Charles's law, ratio of volume to absolute temperature is constant for any set of 
conditions. 

2. Convert °C temperature to Kelvin temperature by adding 273. 
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Table: Temperature: ~valiti« 


Temperature (°C) | Voiuime (coa’} | 


ciationshig 
Feilipeiaiuze {K) 


The ratio = = 0.1 is fairly constant. Thus volume of the gas varies directly with the absolute temperature as 

stated by the Charles's law. 

2. A perfect elastic balloon filled with helium gas has a volume of 1.25x10? dm? at 1,00 atm 
and 25 °C on ascending to a certain altitude where temperature is 15 °C the volume of 
balioon becomes 1,208x10* dm’. Show that this data satisfies the Charles's law. 

Solution: Problem Solving Strategy: 

1. According to the Charles's law ratio of volume to absolute temperature is constant for any set of 
conditions, 

2. Convert °C temperature to Kelvin temperature by adding 273, 

3, Find ¥ = fo each set of conditions and compare. 


Table: Temperature-volume relationship 
¥ 


—— [2060 ae 


The ratio = = 4.19 1s fairly constant. Thus volume of the gas vanes directly with the absolute temperature as 
stated by the Charles's law. 


SELF ASSESSMENT EXERCISE 5,5 


1, The boiling point of water on the top of Mount Everest is 70 °C, while at Murree 98 °C. 
Explain this differance. 

Ans: When the pressure of atmosphere is talm or 101,325 kPa water boils at 100 °C at sea level. This is 

because at this temperature vapour pressure of water is 1 atm or 101.325 kPa. At Mount Everest at about 

8850 m above sea level atmosphenc pressure is only 34 kPa So water boils at this height above sea ‘evel 

when its vapour pressure is 34 kPa at 70°C. So water boils at 70 °C. 

2, If you try to cook an egg in boiling water while camping at an elevation of 0.5 km in the 
mountain, you will find that it takes jonger than it does at home. Explain why? 

Ans: When the pressure of atmosphere is tatm or 101.325 kPa water boils at 100 °C at sea level. This is 

because at this temperature vapour pressure of water is 1 atm or 101.325 kPa. At elevation of 0.5 km on the 

mountain above sea level atmospheric pressure becomes low So water boils at this height above sea jevel 

when its vapour pressure is Jow at iow temperature. That is why egg takes longer time to cook than it does at 


home, 
SELF ASSESSMENT EXERCISE 5.7 


Quartz is the crystalline form of silicon dioxide (Si0,), It is a hard, brittle and colourless solid. 
When quartz is heated above its melting point (about 1600°C} and cooled rapidly, an amorphous 
Solid called quartz glass results. 

Figure shows two-dimensional representation of quartz olass and quartz crvctal. Tdentify earh? 
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= . . 
(a) (b) 
Two-dimensional representation of quartz glass and quartz crystal 
Ans: “Figure {a)” represent quartz crystal because atoms are arranged in a regular repeating three- 


dimensional well-ordered pattern. 
“Figure {b}” represent quartz glass because atoms are not arranged in a definite pattern, rather these 


are randomly arranged. 

Q.1 The air in a perfectly elastic balloon occupies 885 cm’, during the fall when the 
temperature is 20 °C. During the winter, the temperature on a particular day is -10 °C, the 
balloon occupies 794.39 cm’. If the pressure remains constant. Show that the given data 
proves the volume temperature relation according to the Charles's Law. 


Solution: Problem Solving Strategy: 
1, According to the Charles's law, ratio of volume to absolute temperature is constant for any set of 


conditions 
9. Convert °C temperature to Kelvin temperature by adding 273. 
3. Find © for each set of conditions and compare. 
T 


794, 39 


The ratio : = 3.0204 is fairly constant. Thus volume of the gas vanes directly with the absolute temperature as 

stated by the Charles's jaw. 

Q.2 A sample of neon that is used in a neon sign has a volume of 1500 cm? at a pressure of 636 
torr. The volume of the gas after it is pumped into the glass tube of the sign is 1213.74 cm’, 
when it shows a pressure of 786 torr. Show that this data obeys Boyle's law. 


Solution: Problem Solving Strategy: 
1. According to the Boyle's !aw, product of pressure and volume is constant at any two sets of conditions. 


2. Calculate P x V for the two sets of condition and compare. 
(4 dm? = 1000 cm’) ; (1 atm = 760 torr} 
P, x V1 before change = ~ x atm x =< dm? = 0.8368 x atm x 1.5 dm* 
= 1.255 atm. dm’ 
P, x ¥; after changa = xX atm x ae dm?® = 1.0342 x atm x 1.21374 dm 
= 1,255 atm. dm? Py = Pe 

Thus the calculated result agrees with the pressure-volume relationship according to the Boyle's Law. 
Q3. Identify the process occurring in each of the following: 

4,  Mothballs slowly disappear. 
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GUESS PAPER & MODEL PAPER # 6 
BASED ON CHAPTER # 6 (Reduced Syllabus) 


.... SOLUTIONS 


CHAPTER 6 : PHYSICAL STATE OF MATTER 


Saturated, Unsaturated, Super Saturated Solution, Concentration Units (Percentage, 
Molarity, Solubiiity, Effect of Temperature on Solubility, Comparison of Solution, Suspension 
and Colloids (Only table is included). 


Note: Topic related self-assessments, review exercise and think tank questions are included. 
Side boxes and Society, science and technology are not included, 


SECTION-A 


Time allowed: 20 Minutes Marks: 12 
Note: Section-A is compulsory, All parts of this section are to be answered on the question paper 
itself. It should be completed in the first 20 minutes and handed over to the Centre 
Superintendent. Deleting/ overwriting is not allowed. Oo not use lead pencil, 

Q.1 — Encircte the correct option i.e. A / B/C / D, All parts carry equal marks. 

{i) The maximum amount of sodium acetate that dissolves in 100 g of water at 0 °C is 119 g 
and 170 g at 100 °C. If you place 170 g of sodium acetate in 100 g of water at 0 °C, the 
resulting solution would be. 


A. unsaturated B. saturated C. Supersaturated D. 1M 
(ii) How many moles of sodium atoms are present in 2.3 g Na? 

A 4 B. 1§ Cc. 01 D. = 0.15 
(iii) What is the mass of 5 moles of hydrogen gas? 

A 35g B. 504g C. 10.089 D. 1.0089 
(iv) Solubility is the amount of solute dissolved in 

A. 50 gof solvent B. 100 g of solvent 

B. 250 g of solvent C. 200 g of solvent 
(v) At a particular temperature, the solution which cannot dissolve more solute is called 

A. saturated solution B. unsaturated solution 

C. aqueous solution D supersaturated solution 
(vi} A solution of NaOH has a concentration of 4 g/dm’. What is the mass of NaOH contained in 

250 cm’ of this solution? 

A. 40g B 209 €. 1q D. 29 
(vii) Which of the following solution is more dilute? 

A. iM B. 2M C. 0.1M D. 0.008M 
(viii) A solution of NaOH contains 20g of this compound in 2dm’ of solution. What is the 

molarity of this solution? 

A 2M B. 1M ¢ 025M D. 05M 
(ix) Commercially concentrated HCt is 

A. 0.4 B. 0.5 C. 08 D. 0.37 


(x} If one mole of Na contains x atoms of sodium, what is the number of moles contained in 
46g of sodium? 
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(xii) Brass is alloy of ‘ 
A.  Fer+Cr B Ag+Cu C. Cutdén DB. Cu+Cr 
Time allowed: 2:40 hours Total Marks: 53 
Note: Answer any six parts from Section ‘8’ and attempt any five parts from Section-C. Attempt any 
two questions from Section ‘D’ on the separately provided answer book. Use supplementary answer 
sheet i.e. Sheet-B if required. Write your answers neatly and legibly. 


SECTION — B (Marks 18 


Q.2 Attempt any SIX parts from the following. All parts carry equal marks. (6x 3= 18) 

le Differentiate between saturated and unsaturated solution? 

i. Write the difference between a dilute and a concentrated solution? 

iii, | Can you calt collide a solution? 

ty. Calculate the new molarity when 100 cm’ of water is added to 100 cm’ of 0.5M HCl. 

y. Benzene is 2 common organic solvent. Its use is now restricted because this can cause 
cancer. The recommended limit of exposure to benzene is 0.32 mg per dm’ of air. Calculate 
the molarity of this solution. 

vi. Define Saturated, unsaturated, supersaturated solutions and dilution of solution. 

vii, How will you know whether a solution is saturated or supersaturated? 

viii, If you read abel on the bottle of concentrated H,S0, you will notice 98% H,S0, by mass 
and also 18M H,50,. What does 18M stands for? 


SECTION — C (Marks 15 
Q.3 Attempt any FIVE parts from the following. All parts carry equal marks, (5x3= 15) 
i. Define molarity and give its units. 
ii. How does the change of temperature affect the solubility of certain compounds in, water? 
iii, | What are true solutions explain with example? 
‘y. 100 cnt’ of NaOH solution was heated to complete dryness, 1.5 g residue left behind. 
What was the molarity of the solution. 
v. Explain the solubility and solute-solvent interactions with the example of hydrogen 
bonding between water and methanol molecules. 
vi. Compare the true solution, colloidal solution and suspension in all respects. 
vij. Define concentration. Write the names of the concentration units of a solution? 


SECTION — D {Marks 20} 

Note: Attempt any TWO questions. All questions carry equa! marks, {2x 10 = 20) 
Q.4 a Explain why CH,OH is soluble in water but C,H, is not. 

b. What is the molarity of a solution prepared by dissolving 1.25 g of HC! gas into 

enough water to make 30 cm’ of solution. 

Q.5 a. Explain the effect of temperature on solubility with the help of solubility curves? 

b.  Asolution of Ca(OH), is prepared by dissolving 5.2 mg of Ca(OH), to a total volume 
of 1000 cm’. Calculate the molarity of this solution. 
Give the detail of percentage % compositions with specific examples. 
Define sotubility. How does nature of sotute and solvent determine the extent of dissolution? 


> 
a> 
a 


SOLUTION OF GUESS PAPER & MODEL PAPER # 6 


(Reduced Syllabus) 
CEPTION. A (Mohc)\ 
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SECTION — B (Marks 18) 


Q.2 Attempt any SIX parts from the following, Ail parts carry equal marks, (6x 3 = 18) 
i, Differentiate between saturated and unsaturated solution? 
Ans: Saturated solution: The solution which cannot dissolve more solute at a particular temperature is 
called a saturated solution. 
Unsaturated solution: A solution which can dissolve more of the solute at a given temperature is called an 
unsaturated solution. 
li, | Write the difference between a dilute and a concentrated solution? 
Ans: Difference between a dilute and a concentrated solution: 
A dilute solution is that whose concentration is relatively [ow while a concentrated solution is that 

solution whose concentration is relatively high. 
iii, | Can you call collide a solution? 
Ans: Yes, collides are heterogeneous solution. 
Examples; i. Starch solution li, White of an egg. 

iii, Gelatin, glue, gums Milk, rubber, fog, dust in the air, jellies, paints, blood and starch in water. 
iv. Calculate the new molarity when 100 cm’ of water is added to 100 cm’ of 0.5M HCI. 
Solution: MM, =new molarity =? 

V¥, = volume of solution = 400 + 100 = 200 cm’ 

M, = Given molarity of HCI solution = 0.5 M 

V2 = volume of HCI = 100 cm’ 


MV; = MY; 
y= Mate _ 05x100 05 
= ¥; ad co 200° #22 0.25M 


¥. Benzene is a common organic solvent. Its use is now restricted because this can cause 
cancer. The recommended limit of exposure to benzene is 0.32 mg per dm’ of air, Calculate 
the molarity of this solution. 


Solution: Mass of solute C<He = 0.32 mg = = 0,00032g 


Molar mass of solute CoH, = 6 x 12+1x6=724+6=78g 
Volume of solution = 4 dm’ = 1000 cm’ 


Molarity (M) = 7 
: Mass of solute 1600 
MOOS)" Saelae aaasa of salute” Voluaie OH aol Giod Ta ca 
Molarity(M) = “= x T= “U2 = 0.00000¢M 


Molarity(M) = 4 x 10-°M 


vi, Define Saturated, unsaturated, supersaturated sotutions and dilution of solution, 
Ans: Saturated solution: The solution which cannot dissolve more solute at a particular temperature is 
called a saturated solution. 
Unsaturated solution: —_A solution which can dissolve more of the solute at a given temperature is called 
an unsaturated solution. 
Supersaturated solution: A solution that contains more of the solute than is contained in the Saturated 
solution is called supersaturated solution. 
Examples: Take 100g water in a beaker. Add a tea spoon of sugar in it. Stir it, the sugar will dissolve. 
Repeat the process the added sugar will again dissolve in it. This means solution is unsaturated. 
Go on adding sugar in the above solution till it starts settling down at the bottom of the beaker at a 
particular temperature. This means solution is saturated. 
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vii, How will you know whether a solution is saturated or supersaturated? 

Ans: A supersaturated solution is not stable in the presence of crystals of solute. if you add a crystal of 
sodium thiosulphate to its saturated solution, it wil simply drop to the bottom, without dissolving, But if you add 
a crystal of sodium thiosulphate to a supersaturated solution of sodium thiosulphate (see figure a), 
crystallizabon will start. When crystallization has finished, you wil have a saturated solution in presence of 
sodium thiosulphate crystals. Figure (b) shows the crystallization from a supersaturated solution of sodium 
thiosuiphate. 


a b 
Stadidan ha a supersaturated solution of ae ee 
viii. If you read label on the bottle of concentrated H,SO, you will notice 98% H,50, by mass 
and also 18M H.SO,. What does 18M stands for? 
Ans: This means there are 18 moles of H,SO, in each dm’ of solution, Similarly conc. 
HCl is 37% and 12.1 MHC. This means there are 12.1 moles of HCI in each dm’ of solution. 


SECTION — C (Marks 15) 

Q.3 Attempt any FIVE parts from the following. All parts carry equal marks. (Sx 3= 15) 
i, Define molarity and give its units. 
Ans: Molarity {M): 

Molarity is the concentration unit in which amount of solute is expressed in moles and quantity of 
solution in dm’. 

“Molarity Is defined as the number of moles of solute dissolved per dm’ of solution”. 
Formula of Molarity: 

Number of moles of salute 


Roary Volume of solution in dm* 
Molarity(M) = Mass uf solute 1 
pcr aa Moiar mass of solute ‘ Volume of solution in dm? 
Mass of sotute 1000 
Molarity(M) = 


Molar mass of solute . Volume of solution in cm? 

Units of Molarity:; mol dm? 

ii, How does the change of temperature affect the solubility of certain compounds in water? 
Ans: £€ffect of temperature on solubility: 

Change of temperature can change the solubility of a solute in a solvent. It may increase or decrease. 
Consider the compounds such as KNO;, KCI, AgNO, and tI etc. Heat is absorbed when solutions of these 
substances are formed in water. 

When these substances are dissolved, the vessel cools down. The reason is that during dissolution the heat of 
solvent and the vessel is taken up in the process of solution formation. Whenever temperature of such solution 
is increased, solubilities of solutes increase. 

A few substances like lithium carbonate (Li,CO},, calcium hydroxide CajOHp, etc., dissolve in water 
with the evolution of heat. Their solubilities decrease by increase of temperature. Such solutions are warmed 
up along with the vessel. The solubility of NaCi in water is least affected by change of temperature. The 
reasen is that a very small amount of heat is absorbed during the solution formation. 

iii, § What are true solutions explain with example? 
Ans: True solution: 
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Properties of true solution: 
Sizes of these particles are between 0.1-4 nm (1 nm = 10 *m}. Therefore, these particles cannot pe 
seen by the naked eye, ordinary microscope and electron microscope. These particles can pass through 
ordinary and ultra filter papers. A soluticn is unable to scatter light 

Examples: Dissolution of sodium Chioride or copper Sulphate in water 

Wy. 200 cm’ of NaOH solution was heated to complete dryness, 1,5 g residue teft behind. 

What was the molarity of the solution. 


Solution: Mass of solute NaQH = 1.5 Molar mass of solute NaOH = 23 + 16+ 1= 409 
Volume of solution =100cm> —; Molarity (M) = ? 
Molarity(M) = Mass of solute ‘ 1000 
pou ia Molar mass of solute Volume of solution in cm 
: _ 18, mo _ 1s = 
Molarity{M) = a = 06. 375M 


¥. Explain the solubility and soiute-solvent interactions with the example of hydrogen 
honding between water and methanol molecules. 
OR 
Explain how methanol and water are miscible? H 
Ans: Solubility and solute-solvent interactions: ‘\ H 
“ike dissolves {ike™ is a guiding rule when considering the 4 
solulibly of substances. a7 SH- 7 “y 
Methanol reaaily dissolves in water. Water molecules are On . 
nglar, Two H-atoms bonded to an O-atom are slightly positively Pron : Hr 
charged and O-atom has a shgbtly negative charge Water Inf NOS QO Fa 
roolecules form hydrogen bonds with one another. Methan! tars, ada 
molecules are also polar and exhibit hydrogen-bonding. Ths 


means water and methano: molecules have similar siructwes 7 
amd intermolecular fortes They can form hydrogen bonds with = 
each otner, Thus methanol and water are miscible. 


H-bonding hetween water and methanot molecules 
Similarly glucose, whose molecule has many —O-H bonds. is very soluble in water. 
vi, compare the true solution, colloidal vapoti and suspension in all respects. 
r= i ies of solutions, suspension and colloids: 


a Homogeneous Heterogeneous Heterogeneous 


Particles size vary from Particles Sih i$ greater than Particles size vary from 
0.4 to 1 nm 10° nm 1 to 10° nm 


Particles are invisible by naked | Partcles are visible by naked | Particles are invisible by naked 
eye ordinary microscope as | eye 
wall as electron microscope 


eyé and in ordinary microscope 
but weible under electron 
MICrOSCOpe 


en ome emanate ey 

lad as well as ultra fiter miley as well as ultra filter | ordinary filter paper but cannot 
pass through ura fitter paper 

Tr [eentsaaergs —_—[seseigt Tse 

Examples: Examples: Examples: 

i. Dissolution of sodium} i, A mixture of black board chalk f «@ Starch solution 


Chloride or copper Sulphate in Ff in water. ii. White of an egg. 
water. ii. smoke mud, emulsion, clay. j iii. Gelatin, glue, gums Milk, 


Pee eee a eS ee Pa ae) ee 


By-sSajidiumRehmange subject: iGuessipapersy(Chemisiny,gth)as www.office.com.pk 
Email:¥sajid@otficevconmpk COnAGs +62 345 Sataga fb.com/office.com.p 


Chapter # 06 Solutions) _ Guess Papers 


vii, Define concentration. Write the names of the concentration units of a solution? 
Ans: Concentration: 
The quantity of a solute present in a given amount of solvent or solution is called concentration of 


solution. 
Concentration units of a solution: i. Percentage % i. § Molanty M 
SECTION — D (Marks 20 
Note: Attempt any TWO questions, All questions carry equal marks. {2x 10 = 20) 


Q4 2. Explain why CH,0H is sotuble in water but C,H, is not. 

Ans: Methano! {CH;OH) is soluble in water due to hydrogen bonding. 

According to the general principle "Like dissolve like". As water is polar solvent and Benzene is non polar, 

therefore, benzene will not dissolve in water. 

b. What is the molarity of a solution prepared by dissolving 1.25 g of HCI gas into enough 

water to make 36 cm’ of solution. 

Solution: Mass of solute HC/ = 1.259 : Motar mass of solute HCl + 1+35.5~ 36.59 

Volume of solution = 30 cm’ Molarity (M) = ? 


: Mass of solute ’ 1000 
Molarity(M) = ———-—~--——— X= > 
Molar mass of solute Volume of solution in cm 


daalavicutia 1.25 1000 ©1250 __ 
Oa sec 30 10s 
Q5 a Explain the effect of temperature on solubility with the help of solubility curves? 
OR 
Explain the variation of solubility with temperature? 

Ans: Variation of solubility with temperature: 

If we add 34.7 g of KCI to 100 g of water at 20 °C, it will dissolve. If wa add more than 34,7 g of 
KCI at 20 °C, it will not dissolve, However, if we increase temperature it will readily dissolve. Keep on 
adding more KCI and increase temperature. 

We will observe that 56.7 g of KCI dissolves in 100 g of water at 100°C, when temperature of this 
solution is decreased to 20 °C, 22.0 g of KCI will crystallize out. This means temperature has a profound 
effect on the solubility of a substance, Figure shows the variation of solubility with temperature. 


Solubility (9/100 g H-0) 


0 10 20 30 40 $0 60 70- a0 90 
Temperature ("C} 
Variation of solubility with temperature 
Solubility of ionic compounds: 
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For instance, solubility of Na,SO, decreases with micrease in temperature. 
Solubility of gases with increasing temperature: 

Heat water in a beaker, you will see small bubbles form at the side of the beaker before the water boils. 
. These bubbies are composed of air. Since, air is less soluble in hof water than in cold water, air comes out of 
water in the form of bubbies. This means solubility of air in water decreases with increasing temperature. You 
mighl have observed in a home aquarium, that the fish shows signs of stress on a hot day. This is because 
‘288 Oxygen from air dissalves in the warm water 
b. A solution of Ca(OH}, is prepared by dissolving 5.2 mg of Ca(OH}, to a total volume of 

1000 cm’. Calculate the molarity of this solution. 


Solution: — Mass of solute Ca(OH), = 5.2 mg = —— = 0.0052 g 
Molar mass of solute Ca(OH), = 40 +2 x 16+244=40+3242=74q 


Volume of solution = 4000 sm*°—; Molarity {M} =? 
hiass of solute 100% 
est ANY ee oe re es Ee 
M olarity(M) Molar mass of solute Volume of solution in cm4 


; 0052 _ 1800 6.2 
Melarity{M)} = aa x ico” 7e000 
Motarity(M) = 0.00007 = 7 x 10° M 
0.6 2. Give the detail of percentage % compositions with specific examples, 
Ans: Percentage Yo composition: 
By the percentage of a soiuton we mean the mass or volume af solute disactved in 100 g or 180 cm’ of solution. 
Examples: Commercially available solutions that contain the maximum available concentration of solutes 
are referred as concentrated solutions. For example commercially available concentrated H,SO, is 
93% and conc ‘HCI is 37%. This means concentrated H,SO, contains 98q H,SO, in 100g of solution 
and concentrated solution of HC contains 37g HCI in 100gnof solution. 
Thus percentage is the unit of concentration that specifies (he quantity of solute in 100 parts of solution. 
fuantity of solute and solvent can be expressed by mass in grams or volume in cm’. 
10 % m/m concentration: 
For example, if you dissolve 10 g NaCl in 80 g water to nake 100 q of solution, the concentration of 
solution will be 10% mim. 
10 “fo ¥/¥ concentration: 
Bul f you dissolve 10 dn? of alcohol in sufficient water tc make 100 cm’ of solution, the solution will be 
10% viv. 
: 0% m/¥ concentration: 
If you dissolve 10g NaCl in sutficient water to make 100 cm’ solution. the resulting solution will be 
40% miv. 
40% v¥/m concentration: 
If you disscive 10 cm’ of alcohol in water to make 100 g of solution, the solution will be 10% vim. 
Therefore, there are four ways to express percentage of solirtions. 
b. Define solubility. How does nature of solute and solvent determine the extent of dissolution? 
Ans: Solubility: 
Tre amount of solute that dissolves i 100g of a solvent at a particular temperature is called its 
soiubility OR 
Solubility of a substance in a particuiar smivent at a detimte temperature ts the maximum amount of the 
soiute in grams that can dissolve in 100 grams of the solvent to torm a saturated solution, 
Examples: The solubility of sodium chtoride (NaCl) tn 100 g of water at 100°C is 39.12 yg. 
The solubility of siver chioride {AgC!) in 100 g water at 100°C is 0.0024 g. 
Obviously, NaCl is much more soluble in water than AgCl. 
Nature of solute and solvent determine the extent of dissolution: 
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Solubility of ionic and pofar compounds: 

it means that the solubility of a sotute in a solvent depends upon the nature of both. The onic and polar 
compounds like NaC! and HC{ are more soiuble in water than non-polar covalent compounds like CS, and CCI,. 
Solubility of non- polar covalent compounds: 

The non-polar covalent compounds freely dissolve in non-polar covalent solvents lke CCl, and 
benzene, etc. lodine is freely soluble in CCI, because both the solute and the solvent are non-polar and their 
intermolecular attractions are of the same order. Waxes and fats are soluble in benzene and not in water. 

The molecules of non-polar covalent substances tke benzene {C,H,). carbon tetrachloide (CCl) have 
their dipola moments very close to zero. So, they have weak van der Waai's forces. 

Non-polar substances like C,H, and CCl, are immiscible in polar solvents like H,0: 

On the other hand, polar covalent substances fike wate? (HO) have permanent dipoles. These 
permanent dipoles are responsible for strong intermolecular attractions among water molecules. So, non-polar 
substances like C,H, and CCI, are immiscible in polar solvents tke H,O This is due to the reason that the 
attraction of a water molecule is much greater for one another than the attraction between wate: and 
benzene (CgHs) molecules. 


IMPORTANT SHORT QUESTION ANSWERS 


“1. and: as 


(Reduced Syllabus) 


SELF ASSESSMENT EXERCISE 6.1 | 


The maximum amount of sodium acetate that dissolves in 100g of water at 0°C is 119g and i769 

at 100°C, 

(a} If you add 170g of sodium acetate in 100g of water at O°C, how much will dissolve? 

{b) Is the solution saturated unsaturated or supersaturated? 

(c}) If the solution in heated to 100°C, is the solution now saturated, unsatucated or supersaturated. 

(d) If the solution is cooled back toa 0°C and no crystals appear. Is the solution saturated, 
unsaturated or supersaturated? 

Solution; (a) 1199. (b) Saturated (c} Supersaturated. {d} Unsaturated 


SELF ASSESSMENT EXERCISE 6.3 _ 


1, Write four ways to express percentage of sofutions. 
2. A saline solution is administered intravenously to a person suffering from severe 
dehydration. This is Jabeled as 0.85%. m/¥ of NaCl. What does it mean? 
Solution: 1. Write four ways to express percentage of solutions. 
Ans: Four ways to express percentage of solutions: 

(i} Mass by mass percent {ii} Mass by volume percent 

(iii) Volume by mass percent {iv} Volume by v--lume percent 
{i) Mass by mass percent: _ It is the mass of the solute dissolved per 100 parts hy mags of solution. 


‘M Mass ot solute 
aS (al ~ Mass of solution © 

{ii} Mass by volume percent: It is the mass of the solute dissoived per 100 parts by volume of solution. 

*) Mass of solute 


% of solution G 


—_———— 


= Yolume of solution 
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(iv) Volume by volume percent: Its the volume of the solute dissolved per 100 parts by volume of solution. 
¥ Volume of solute 
mp araelaveny 5) ~ Volume of solution “a 
2, A saline solution is administered intravenously to a person suffering from severe 
dehydration. This is fabeled as 0.85% m/v of NaCl. What does it mean? 
Ans: 6.85% m/¥ concentration: If you dissolve 0.85 g NaCl in sufficient water to make 100 cm’ 
solution, the resulting solution will be 0.85% m/v. 


SELF ASSESSMENT EXERCISE 6.4 


Potassium chlorate (KCIO;) is a white solid, It is used in making matches and dyes. Calculate the 

molarity of solution that contains. 

(a} 1.5 moles of this compound dissolved in 250 cm’ of solution 

{b) 75g of this compound dissolved to produce 1.25 dm’ of solution. 

(c) What is the molarity of a 50 cm’ sample of potassium chlorate solution that yields 0.25 g 
residue after evaporation of the water. 

Solution: 


(a) 1.5 moles of this compound dissolved in 250 cm’ of solution 
Ans: Volume of solution in dm’ = —— dm? = 0.25 dm’ 


1000 
Number of moles = 1.5 moles ; Molarity (M) = 7 
Molarity(M) < Number of moles 
= Volume of sotution in dm? 
Molarity(M) = — = Molarity(M) = 6M 


0.25 


(b) 754 of this compound dissolved to produce 1.25 dm’ of solution. 
Ans: Mass ofsoluteKClO,=759_ ; Molar mass of solute KCIO; = 39 + 35.5 +48 =122.5 9 
Volume of solution = 1.25dm’ = 1.25 x 1000 = 1260 cm’ 


Molarity (M)} = 7 
Molarity(M) Mass of solute . 1000 
olari = FX 
Y Molar mass of solute Volume of solution in cm} 


i =o Xa = 
Molarity(M) = o75 * Gio > isnizs 


=X ae = Molarity(M) = 0.49M 

(¢) What is the molarity of a 50 cm? sample of potassium chlorate solution that yields 0.25 g 
residue after evaporation of the water, 

Ans: Mass of soluteKCiO,;=0.259 ; Molar mass of soluta KCIO; = 39 + 35,5 + 48=122.59 
Volume of solution = 50 ¢m° Molarity (M) = 7 


Molarity(M) Mass of solute ; 1000 
¢] Ea ere - . Se ee eee 
Y Molar mass of solute  Vejume of souution in cm? 


. 025 . 1000 280 
— x — SS 
Molarity{M) 1225°° 50 6425 


SELF ASSESSMENT EXERCISE 6.5 


1. Sodium hydroxide solutions are used to neutralize acids and in the preparation of soaps 
and rayon. If you dissolve 25g of NaOH to make 1 dm? of solution, What is the molarity of 


=  Molarity.M)= 0.64M 
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3,  A-solution is prepared by dissolving 10 g of hemoglobin in enough water to make up 1 dm? 
in volume. Caiculate molarity of this solution. Molar mass of hemoglobin is 6.55%10” 
g/mole. 

Solution: 

1. Sodium hydroxide solutions are used to neutralize acids and in the preparation of soaps 
and rayon. If you dissolve 259 of NaOH to make 1 dm’ of solution, What is the molarity of 


this solution? 
Solution; Mass of soluteNaOH=25g — ; Molar mass of solute NaOH = 23 + 16+1= 40g 
Volume of solution =4dm?=1000cm’ ; Moiarity {M} = 2 
lari Mass of solute " 1800 
melanin) = Molar mass of solute ~ Volume of solutionincm? 
25 1000 25 . _ 
Molarity(M) = ahaa => Molarity(M) = 0.625M 
2, Asolution of NaOH has concentration 1.2M. Calculate the mass of NaOH In g/dm’ in this 
solution. 
Solution: 
Volume of sotution = 1 dm’ = 1000 cm’ 
Molarity (M} = 1.2 M 


Molar mass of solute NaOH = 23 + 16+1= 40g 
Mass of solute = ? 


Mass of solute 1000 
Molarity(M) = iiciar mass of solute Volume of solution in cm? 
_ Mass of solute : 1060 
40 1000 
Mass of solute 
~ 40 


Mass of solute = 1.2 x 40 = 46 g/dm’ 


3. Asotution is prepared by dissolving 10 g of hemoglobin in enough water to make up 1 dny’ 
in volume. Calculate molarity of this solution. Molar mass of hemoglobin is 6.51x10* 
g/mole. 

Solution: 

Mass of solute hemoglobin = 10 g 
Molar mass of solute hemoglobin = 6.51x10" g/mole. 
Volume of solution = 1dm? = 1000 cm’ 


Molarity (Mi) =? 
fee atgbee Mass of solute 1000 
por) = Molar mass of selute ‘ Volume of solution in cm? 
10 1000 
Molarity(M) = STS x {000 
10 
Molarity{ Mi} = 651x140" 


154 


Ps Zz 
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SELF ASSESSMENT EXERCISE 6.8 


Sodium Chioride and giucose both are soiubie in water. 8ut the Solubility of NaCl is greater 
than glucose. Explain why? 
2, In which liquid of each of the following pairs you would expect KCi, an ionic solid, to be 


more soluble. (a) H,0 or CCI, (b) CH,OH or Benzene 
3. Which of the following pairs of liquids are miscible? 

{#) Water and benzene (b) Benzene and CCi, —(c) An oil and benzene 
Solution: 


1. Sodium Chioride and glucose both are soluble in water, But the Solubility of NaCt is greater 
than glucose. Explain why? 
Ans: The solubility of sodium chioride in water is far greater than that of glucose. This is due to the fact that 
the attraction of sodium (Na’) and chloride (CI) ions with water 's greater than that of glucose molecules with 
water. 
2. In which liquid of each of the foliowing pairs you would expect KCI, an ionic solid, to be 
more soluble. {a) H,0 or CCl, (b) CH5;OH or Benzene 
ANS: a, H;0 due to its high dielectric constant (polar nature}, breaks the crystal lattice in between K*" 
and Cl". Therefore KCI dissolves in HO. ; 
According to the general principle “Like dissolve ie" As water is polar solvent and carbon tetra 
chiorida (CCI,} is non polar, therefore, KCI will not dissolve in CCL, 
b, KCI is soluble in CH;OH (Methanol) due to hydrogen bondwg. 
According to the general principle "Like dissolve itke". As KCI is ionic and benzene (C.H,) is non polar. 
therefore, benzene will not dissolve in KCI. 
3. Which of the following pairs of liquids are miscible? 
(a) Water and benzene (b) Benzene and CCI, (c)  Anoil and benzene 
Ans: {a) Water and benzene; 
According to the general principle “Like disscive like". As water is polar soivent and benzene (C,H,} is 
non polar, therefore, benzene will not dissolve in water. Therefore water and benzene are not miscible. 
(b} Benzene and CCi,: 
According to the general principle “Like dissolve like . As benzene is non polar solvent and CC%, is aiso 
non polar, therefore, benzene and CCI, are miscible 
{c) Anoil and benzene: 
According to the general principle ‘Like dissoive |;ke". As benzene is non volar Solyent and oit is also 
non polar therefore. benzene and oil are miscible. 
Q3. Explain the solubility and solute-solvent interaction: with the exaimple of attraction of Na’ 
and CF ions for water molecules. OR 
Explain the attraction of Na* and CI ions for water molecules? 
Ans: When we place a crystal of sodium chioride in water * dissolves. 
Sodium chloride in an ionic compound. The negative end of water molecules 1s 
attracted to sodium ions and the positive end of wa‘zr molecule: ; attracted to 
chloride ions. These attractive forces are strong enough to overcome the strong 
attractions that exist between ions in NaCl. Thus sodium chicede dissolves 
readily. 
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A 10.0 g of solid solute is placed in 100 g of water at 20 °C and all of it dissolves. Then 
another 4.0 g of the solute is added at 20 °C and all of it dissolves. 
{a) Is the first solution saturated, unsaturated or supersaturated? 
(b) Is it possible to tell from this information that the final solution is unsaturated or 
saturated? 
Ans: {a} Unsaturated. 
{b) Unsaturated. Because @ solution which can dissolve more of the solute at a given 
tamperature is called an unsaturated solution. 
2: What should you do to change: 
(a) a saturated solution to an unsaturated solution. 
(b} an unsaturated soluticn tc a saturated solution. 
Ans: (a) i Add more solvent. fi. increase temperature. 
{b) Keep adding solute until the solvent cannot dissolve any more at that given temperature. 
9: A patient in a hospital is often administered an intravenous (IV¥} drip containing an 
aqueous solution. This aqueous solution contains 0.85% (mass by volume) of sodium 
chioride or 5% {mass by volume) of glucose. Calculate the molarity of both these 
solutions. 


Solution: 
Case i, 0.85% m/v of NaCl 
Mass of solute = 0,85 g 
Moiar mass of NaCi = 23+ 35.5 = 58.5 9/ mol 
Molari ‘ie Mass : 1000 
oe Molarmass Yoiume ef solution in cm? 


0.85 1000 
58.5 100 
Molarity(M) = 0.145 M 


Molarity(M) = 


Case ii. 3% m/v of glucose (C,H,,0,} 
Molarity solute = 5 g 
Yolume of solution = 400 em’ 
Molar mass of glucose = 12 x 6+ 1 x12 +16 x 6 = 180 gimot 


Molarity(M) = Mass ‘ 1000 
Molar mass Volume of solution in cm 
Molarity(M) = oy cd 
180 100 


Molarity(M) = 0.278M 
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GUESS PAPER & MODEL PAPER # 7 
BASED ON CHAPTER # 7 (Reduced Syllabus) 
ELECTROCHEMISTRY 


CHAPTER 7: ELECTROCHEMISTRY 


Oxidation, Reduction, oxidation reduction in term of loss or gain of electrons, oxidation 
State and rules for assigning oxidation state and oxidation number, oxidizing and reducing 
agent, Electrochemical cell, nature of electrochemical process, concept of electrolyte, 
electrolytic cell, use of electrolytic cell, galvanic cell (Daniel cell}, Reaction in Daniel cell, Zinc 
electroplating, chromium electroplating, corrosion and its prevention, rusting of iron, 
corrosion of Aluminum, cathode protection. 


Note: Topic related self-assessments, review exercise and think tank questions are included. 
Side boxes and Society, science and technology are not included. 


SECTION-A 


Time allowed: 20 Minutes Marks: 12 
Note: Section-A ls compulsory, All parts of this section are to be answered on the question paper 
Itself. It should be completed in the first 20 minutes and handed over to the Centre 


Superintendent. Deleting / overwriting is not allowed. Do not use lead pencil. 2 
Q.i  Encircle the correct option i.e, A/ B/C / 0. All parts carry equal marks. 
(i) In which of the following changes the nitrogen atom is reduced. 


A. Nz ta NO B. N, to NO; C. N, to NH, D. N; to HNO, 
(ii) | Which of the following changes reaction is an example of oxidation? 

A. Chiorine molecule to chloride ion B Silver atoms to silver (I) ion 

C. Oxygen molecule to oxkie ion D. Iron {ill} ion to tron{il} ion 
(iti) On an industrial scale, sodium metal is secih9 by electrolysis a fused 

A. NaOH B. Natl C. NaO NH, 
(iv) Corrosion can be prevented by 

A. Alloying B. Tinning C. = Galvanizing (0. ail of above 
(v) The oxidation state of Cr in K,Cr,0; is 

A 12 B 6 Cs: 3 0. Zero 
{vi} Which of the following statement is not correct about the galvanic cell? 

A. Cations are reduced at cathode B. Anions are oxidized at anode 

C. _ Electrons flow from cathode to anode D. Oxidation occurs at ancde 
(vit) An electrolytic cell uses electrical energy to drive 

A. chemical reaction B. physical reaction 

C. no reaction D. biochemical reaction 
{vill} An electrochemical cell is also calied 

A. battery cell B. galvanic cell C. call OD. chargeable cell 
{ix} Galvanizing is ‘ 

4. — Coating with Sn B. — Coating with Zn 


C. Coating with Cr D. Coating with Cu 


r.hU SR w= 
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{xi} Elements in free state have oxidation number; 
A 1 B. H} C. 2 D. 3 


{xit) Nelson's cell is used to prepare caustic soda along with gases. Which of the following gas 
is produced at cathode: 
A Ch, BH, C. OO; Dd 860: 
Tims allowed: 3:40 howa Total Marks: 53 


Time alowed: 4:40 howe lee 
Note: Answer any six parts from Section ‘8’ and attempt any five parts from Section-C. 
Attempt any two questions from Section ‘D‘ on the separately provided answer book, Use 


supplementary answer sheet i.e. Sheet-B if required. Write your answers neatly and legibly. 
SECTION — B (Marks 18) 


Q.2 Attempt any SIX parts from the following. All parts carry equal marks. (6x 3 = 18) 
i. What is oxidation state? 
ii, | Whatis the oxidation number of Cr in chromic acid (H,CrO,}? 
iii. List the possible uses of electrolytic cells? 
iv. Do you think H in HCl is oxidized and Cl is reduced? 
vy. Compare the process of oxidation and reduction? 
vi. —_ Explain one example from daily life which involves oxidation-reduction reaction? 
vii, Find the oxidation state of S in the following compounds, 
(a) KS (b) H,50, (c) Na,5,0, 
vill. Describe the rules for assigning oxidation states or numbers? 


SECTION — C (Marks 15) 


Q.3 Attempt any FIVE parts from the following. Ail parts carry equal marks. (5x3 = 15) 
i. Consider the reaction. Fe, 0; + 3CO —— 2Fe + 3C0, 
a. Which substance in this reaction loses oxygen? 
b. Which substance gains oxygen? 
c. Which substance is oxidized? 
d. which substance is reduced in the above reaction? 
ii. | What is oxy-acetylene flame? 
iii. | Consider the following reaction in which acetylene (C,H) burns. 
2C,H, + 50, ————h 4CO, + 2H,0 
a. Which substance loses hydrogen? 
b. Which substance gains hydrogen? 
iv, Define oxidation and reduction in terms of loss or gain of electrons? 
v. Define oxidizing and reducing agent. Point out the oxidizing and reducing agent in the 
reactions with the help of examples? 
vi. Define electrochemical cells. Describe their different types? 
vit. Describe the nature of electrochemical process? 


SECTION ~— D (Marks 20) 
Note: Attempt any TWO questions. All questions carry equal marks. {2 x 10 = 20) 
Q.4 State the substances which are oxidized or reduced, Give reason for Lisa answer. 


(a) N,+3H, —— NH, 
(b) CO, +2Mg ——> 2Mg0+C 
(c) Mg+H,O —> MgO+H, 
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Q.5 a. Sketch a Daniel Cell, labeling the cathode, anode, and the direction of flow of the 
electrons, 
b, Compare the effects of Al,0; and Fe,0; formation on their parent metals and cite 
examples from daily hfe. 
Q.6 Electrolysis has a major role in electrochemical industries. 
(a) Sketch an electrolytic cell, label the anode and cathode and indicate the direction of 
electron transfer. 
(b) Describe the nature of electrochemical process, 
(c) Distinguish between electrolytic and voltaic cell. 


SOLUTION OF GUESS PAPER & MODEL PAPER #7. 
; to, (Reduced Syllabus) = oe ce tee 


SECTION — B (Marks 18) 


Q.2 Attempt any SIX parts from the following. All parts carry equal marks, {6 x 3 = 18) 

i, What is oxidation state? 

Ans: Oxidation states or oxidation number; gy 
Oxidation state or oxidation number is definéd as ihe number of charges an atom will have in a 

molecule or a compound. , 

The elements that show an increase in oxidation Humber are oxidized. The elements that show a 
decrease in oxidation number are reduced ; 

Ml, | What is the oxidation number of Cr in chromic acid (H,Cr0,)? 

Solution; Oxidation number of Cr in chromic acid (H,CrO,): 

The sum of oxidation numbers must be zero. 

2[0.N of H] +[O.N of Cr] +4[O.NofO}=0 = 2[+1] +fO.Nof Cr) + 4j-2}=0 

#2+(O.NofCr] -8=0=> [O.NofCr}-6=0 = [0.N of Cr} = +6 

Thus oxidation state for Cr in H,Cr0, is +6. 

Hii. List the possible uses of electrolytic cells? 

Ans: Uses of electrolytic celts; 

Possible uses of electrolytic cells are as follows. 

(8) Down's Cell is used for the commercial preparation of sodium metal, It produces chlorine gas as by 
product. 

(b) —Netson's Ceil is used for the commercial preparation of sodium hydroxide. It also produces chlorine and 
hydrogen gas as by product. 

{c) Electrolytic cells are used for the commercial preparation of calcium and magnesium metals. 

(d) tis used to produce aluminum metal commercially 

(@) {tis used for the purification of copper. 

(f} Electrolytic cetis are used to electroplate metals such as tin. silver, nickel etc on steel. 

{g} Electrolytic cells are used to prepare anodized aluminum Anodized aluminum can absorb dyes. Dyeing 
of anodized aluminum can produce metallic red, meial'c biue or other metallic colours on the metal 
surface. 

iv. Do you think H in HCl is oxidized and Cl is reduced? 
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Oxidation state of Ci in HCl is -1 (gain of one electron) Hence Cl is reduced. 
y. Compare the process of oxidation and reduction? 
Ans: Comparasion of oxidation and reduction 
Gain of hydrogen 
Decrease in oxidation number 

vi. Explain one example from daily life which invotves oxidation-reduction reaction? 

Ans: Redox in photography: 

A photographic film is basicatly an emulsion of silver bromide, {AgBr) in gelatin. When the film is 
exposed to light, Stiver bromide granules become activated. This activation depends on the intensity of the 
{ight falling upon them. When exposed film is placed in the developer solution that is actually a reducing agent. 
Hydroquinone which is a mild reducing agent is used as developer. In hydroquinone the activated granules of 
silver bromide are reduced to black metallic silver. Reduced silver atoms form image. 

Ag” + le ——» Ag(s) 

inactivated silver bromide is removed from the film by using a solvent called a fixer. Sodium 
thiosulphate is used for this purpose. The areas of the film exposed to the light appear darkest because they 
have the highest concentration of metallic Silver. Thus photography.involves oxidation-reduction reaction. 
vit, Find the oxidation state of S$ in the foliowing compounds. 

(a) H.S {b) H,S0; (c) Na,$,0; 

Ars: (a) Oxidation nurnber of S in HS: 

The sum of oxidation numbers must he zero. 

{0.N of 5] + 2[0.N of H] = 0 -» §OMofS]+2[41)=0 = [O.NofS}+2= a] 
{0.N of §] = -2 ; Thus oxidation state for $ in H.Sis =2. 


(b} Oxidation number of S in H,S0;: 
The sum of oxidation numbers must be zero. 
2[0.N of H} +{O.NofS])+3[ONofOj=0 = 2f+1] + [O.N of S$] + 3§-2] =0 
+2+{ONof$] 620 = {[O.NofS}-4=0 = [O.N of S] = +4 
Thus oxidation state for S in H,$0; is +4. 


(c) Oxidation number of S in Na,5,0:: 

The sum of oxidation numbers must be zero. 
2[0.N of Na} + 2[0.N of S] + 3[0.N of 0] = 0 = 2[+1] + 2[0.N of S} + 3[-2] = 0 
+2+2[0.N of $] -6=0 => 2[0.N of S]-4=0 = 210.N of $] = +4 


_ 2(O.N ofS] _ +4 on 
ear aa = ry => [O.NofS)=+2 + Thus oxidation state for S in Na,5,0; is +2. 
viii, Describe the rules for assigning oxidation states or numbers? 

Ans: Rules for assigning oxidation states or numbers: 

t. The oxidation state of any uncombined or free elements is atways Zero @.g., oxidation state of 
Zn, Na, Hin H2, $ in Sz ete is Zero. 

2. In simple ions, oxidation state is same as their charge e.g., oxidation state of Na in Na‘' and Ca 
in Ca” are +1 and +2 respectively, 

3. In a complex ion the total sum of oxidation states of atoms is equat to the charge on their ion. 


9.9., in CO}, the sum of oxidation states of and 30 atoms is -2. Similarly, in NH,’’, the sum of 
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Examples: = 
Elements 


#1 fe-.cept in meta, hydrides Whee ws -*: 


-2 (excect peroxide’. ad OF; 
SECTION — C (Marks 1 


Q.3 Attempt any FIVE parts from the following. All parts carry equal marks. (5x3 15) 
i. Consider the reaction. Fe, 0; +3€0 — + 2Fe + 3C0, 
a. Which substance in this reaction loses oxygen? 
b, Which substance gains oxygen? 
¢, Which substance is oxidized. 
d, which substance is reduced in the above reaction? 
Solution: 3. FeO. b, 0. Se d. Fe 
i], | Whatis oxy-acetylene flame? 


Ans: Oxy-acetylene flame: 
Acetylene (CH) is commerciaily used for cutting anc welding metals. When acetylene Ourns, it 


produces a very hot flame known as oxy-acetylene flame. 
iii, Consider the following reaction in which acetylene (C12) burns. 


20;4#. +50, “~~ +> 4€0,+ 2H,0 
a. Which substance loses hydrogen? 6. Which substance gains hydrogen? 
Sojution: a. C,H, b -O 


iv. Define oxidation and reduction in terms of loss or gain of electrons? 

Ans: Oxidation: A process that invoives the loss of electrons by an element is called oxidation. 

Examples: For example, group JA and group !IA elements fose one and two electrons respectively to form 
cations, In doing $o, these metals undergo oxidation 


Na — > Na’ +e 

Ca — > Ca” +2e¢ 
Other examples of oxidation are, 

Fe ——> Fe? +2 


Fe? —-~> Fe? +e 


Cu —> Cu? +2e 
Reduction: A process that involves the gain of electrons by a substance is called reduction. 
Examples: Elements of group VIA and VIIA gain one and two electrons respectively to form anions, They 
undergo reduction. 


Clee — > Cl 
0+2e —> 0° 


§+2e— S$” 
Rafine nvidisving ond vradcinn anent Bain? cit Fhe oxidizing and reduring anant in the 
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Reducing Agent: 

A reducing agent is the reactant containing the element that is oxidized (loses electrons) in the 
chemical reaction. 

Example: For example, in the reaction between sodium and chlorine to form sodium chloride. 


2Na+ Cl, —-> 2NaCl 


Na is reducing agent hence being oxidised whereas Cl, is oxidizing agent hence being reduced 
vi, Define electrochemical cells. Describe their different types? 

Ans: Electrochemical cells: 

Devices that convert chemical energy into electrical enargy or vice versa are called electrochemical 

ceils, 

Types of electrochemical cell: Therefore, there are two types of electrochemical cells: 
(i) Electrolytic Cells: 
_An electrochemical cell that uses electrical energy to drive a chemical reaction is called an electrolytic 
cell. 
{ii) Galvanic Cells: 
An electrochemical celt that converts chemical energy into electricity is called a galvanic ceil. 
vii, Describe the nature of electrochemical process? 
Ans: Nature of electrochemical process: 

Etectrochemical processes are oxidation-reduction reactions in which chemical energy released by a 
spontaneous reaction is converted to electricity or in which electrical energy is used to drive a non- 
spontaneous reaction. Whether an electrochemical process releases or requires energy, it always involves the 
transfer of electrons from one substance to another, This means that this process always involves an 
oxidation-reduction or a redox reaction. 


ON - 20 


Note: Attempt any TWO questions. Ali questions carry equal marks. (2x 10 = 20) 
Q.4 = State the substances which are oxidized or reduced. Give reason for your answer. 


(a) N, +3H, —> NH, 
(b} CO, +2Mg —> 2Mg0+C 
(c) Mg+H,O —> MgO +H, 
(d) H,S+Cl, ~—> 2HCI+$ 


(e} 2NH,+3CuO0 ——-> 3Cu+N, + 3H,0 
Solution: 
0 6 3 +3 


N, +3H, ——> 2NH, 


N-atoms undergo reduction, because there is a decrease in oxidation state of N (0 to -3}. 
H-atoms undergo oxidation, because there is a increase in oxidation stata of H (0 to +3}. 


a 0 +2 -2 a 
b. CO, + 2Mg ——» 2MgO0 + C 
O-atoms undergo reduction, because there is a decrease in oxidation state of O {0 to -2). 
Mg-atoms undergo oxidation, because there is a increase in oxidation state of Mg (0 to +2). 
GQ 2+) -2 #2-20 
£, Mg +H,O —— MgO +H, 
H-atoms undergo reduction, because there is a decrease in oxidation state of H (+2 to 0). 


Ain -stame undarna nvinatinn hasenca thar ie 4 tmaenaan im nuislatiagn nant. af Bln ian mh 
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Cl-atoms undergo reduction, because there is a decrease in oxidation state of Ci (0 to -2). 
S-atoms undergo oxidation, because there is a increase in oxidation state of S$ {-2 to 0}. 
349(1} 42-2 0 OO 2(+1)-2 
e, 2NH,+ 3Cu0 ~—-—> 3Cu+ Nz + 3H,0 
Cu-atoms undergs reduction, because there is a decrease in oxidation state of Cu (+2 to 0}. 
N-atoms undergo oxidation, because there is a increase in oxidation state of N (-3 to O}. 
a5 a Sketch a Daniel Cell, labeling the cathode. anode, and the direction of flow of the 


electrons. 
Ans: Sketch of Danie! Cell: 
Asimpte voltaic rons. The Daniell Cell 
or galvanic cell \ 
(battery) 
| preci L. : © OKIDATION 
gain ty | if Bes) oo 
2+ - [aot ‘a s 
CU) + 2e Cu, yt = [2% PAN fay) + 2e 
copeer salt 7 1 jae 3 zs zing salt 
solution CUny : ee P we ‘. Neg) selution 
YS nS : ae Jo ee 
cell reaction: 21) + Cui —3 ro) Ey OV 


Consider the foltowing voltaic ceil (Daniel cell 


(i} In which direction do electrons flow when the key is pressed? 
Ans; Electrons leave the Zn-electrode and ther move towards Cu- electrodes . 
(ii) Oxidation takes place at which electrode? 

Ans: Anode is Zn electrode. Oxidation takes place at zinc siecnoals 

(iii} Reduction takes place at which electrode? 
Ans: Cathode ts Cu electrode. reduction takes place at copper electrode. 

(iv) In which half-cell do electrons enter the cell? 

Ans: electrons entér the cell at copper electrode 

(v} Electrons are consumed at which electrode? 


eee sa bee ae pee | eS ee ee ee ees | | 
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(vii) Which electrode will decrease in mass during operation of the cell? 
Ans: Zinc electrode wilt decrease in mass because zinc atom loses electrons. 
(viii} Which electrode will increase in mass during operation of the cell? 
Ans: Copper (cathode) will increase in the mass. 
{ix} Suggest a solution for the electrolyte. 
Ans: 1M ZnSO, solution and 1M CuSO, solution 
{x} In which direction do cations within the salt bridge move to maintain charge neutrality? 
Ans: Negative ions move from cathodic compartment to anodi¢ compartment through the salt bridge. In this 
way, the solutions of two haif- cells remain neutral. 
Sait bridge contains KCI. The cation (K‘) of salt bridge move towards copper electrode and Clions of 
salt bridge move towards zine electrode. 
(xi) Give balanced half-reactions and an overall cell reaction. 
Ans: Right half-cell: 
It contains a copper (Cu) metal strip dipped into 1 M solution of copper suiphate (CuSO,) giving the 
following equilibrium: 
Cun + ze ———— Cu’ 
Left half-cell; 
It contains a zine (Zn) metal strip dipped into 1 M solution of zinc sulphate (ZnS$O,) giving the following 
equilibrium: 
Zn, =——= Zn" tac] + 20% 
Redox reaction or overall voltaic celt reaction: 
The sum of two half-cell reactions is cailed redox reaction or overall voltaic call reaction. 


Zryg) + Cu” oq) ——> Zn (q+ CU,  --—- (redox reaction) 
b. Compare the effects of Al,0, and Fe,0, formation on their parent metals and cite examples 
from daily life, 


Ans: Corrosion of aluminum: 

The corrosion resistance of aluminum is dependent upon a protective oxide film. This film is stable in 
aqueous media when the pH is between about 4.0 and 8.5. The oxide film is naturally self-renewing and 
accidental abrasion or other mechanical damage cf the surface film is rapidly repaired. 

However, this does not occur, This is because a tough layer of insoludle aluminium oxide {Al,05) 
forms on its surface when metal is exposed fo air. This layer firmly adheres to the metal and serves to protect 
the underlying aluminum layers from further corrosion. 

On the other hang, the insoluble layer of rust, Fe,0,xH,0 that farms on the surface of iron is too porous 
to protect the underlying metal. This layer flakes away and exposes metal for further corrosion. 

Aluminium is extensively used in the construction of aircraft, ships, cars, cooking utensil, window 
frames, soda canes etc. Aluminium has much higher tendency to oxidize than iron. Therefore, we might expect 
to see aircrafts, ships, cars, cooking utensils, soda canes transformed into piles of corroded aluminium. 
Rusting of iron: 

Rusting is a chemical process that, can take place in metals exposed to the atmosphere. 

lron kept in moist air for a fong time, gets rusted. The rusting is due to the coating of hydrated ferric 
oxide on the surface of the metal. Impurities present in the metal facilitate rusting. The presence of CO, in air 
also helps rusting. Atong with hydrated oxides rust also consists of carbonate. 

Condition for rusting: 

Most familiar example of corrosion is the formation of rust on iron. Oxygen and water are necessary for 

iron to rust. A region of metal surface that has relatively less moisture, acts as anode. Will Fe oxidize in this 


region? Fe (s) ——» Fe" (aq) + 2¢° 
Another region on the surface of metal that has relatively more moisture acts as cathode. The electrons 
released in the oxidation process reduce atmosphentc oxygen to hydroxy! ions. 
O 440 Ot Aa’. ANU 
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Q.6 Electrolysis has a major role in electrochemical industries. 
{a} Sketch an electrolytic cell, jabel the anode and cathode and indicate the direction of 
electron transfer, 
(b} Describe the nature of electrochemical process. 
(c}) Distinguish between electrolytic and voitaic cell. 
Ans: a. _—_ Electrolytic cells: 
Sketch of electrolytic cell: Figure shows the sketch of an electrolytic cell. 


An electrolytic ceil 
b. Nature of electrochemical process: 

Electrochemical processes are oxidation-reduction reactions in which chemical energy released by a 
Spontaneous reaction is converted to electricity or in which electrical energy is used to drive a non- 
spontaneous reaction. Whether an electrochemical process releases or requires energy, it always invoives the 
transfer of slectrons from one substance to another. This means that this process always involves an 


oxidation-reduction or a redox reaction. 


Difference between electrolytic and electrochemical ceils. 


Electrolytic cell Galvanic ceil 


1, In this cell, the electrical energy is converted |i, In this cell, chemica! energy is converted into 
into chemical energy. electrical energy. 

2. In this cell, current is used to drive a chemicalf2. In this cell, current is produced as a result of 
reaction. chemical reaction. 

3. Non-spontaneous oxidation-reduction reactions]3, Spontaneous oxidation-reduction reactions take 
take place. place. 


C. 


. Electrolysis takes place in this cell. 4. Electric conduction takes place in this cell. 
5, Examples: Down's ce!l, Neison's cell. 5. Examples: Daniel's cell, fuel call, 


b 
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IMPORTANT SHORT QUESTION ANSWERS 


(Reduced Syllabus) 


Qi. In electroplating of chromium, which salt is used as an electrolyte? Write the redox 
reaction taking place during the electroplating of chromium. 
Ans: Chromium plating: 
Since chromium metal does not adhere strongly to the steel therefore steet is first plated with copper or 
nickel and then chromium. 
Electrolyte used: 
For electropiating chromium, chromium metal is used as anode and chromium sulphate, Cr{SO,), as 
an electrolyte. A few drops of dit H,SO, are added in the electrolyte to prevent its hydrolysis. The electrolyte 
ionizes as follows: 


Cr,(SO, }, {aq) 2Cr (aq) + 380,” (aq) 


Redox reactions: 
+3 -_ 
At anode: Cr (5) Cr (aq) +de 
x | _ 
At cathode: Cling +3€ Cr (s) 


Chromium plated steel is used to make automobile parts. 
Q2. How cana non spontaneous reactions be cartied out in an electrolytic ceil. Discuss in detail? 
Ans: Electrolytic cells: 

An electrochemical cell in which electrical energy is used to drive a chemical reaction is called an 


electrolytic cell. 
Construction of an electrolytic cell: An electrolytic cell consists of 

(a) A vessel containing an electrolyte (Mx) (b}) Two inertelectrodes (c) A battery 
Working of an electrolytic cell: 


The figure shows that electrons move from anode to cathode in the outer circuit, in the solutian the 
cations move towards cathode and anions towards anode. At anode anions oxidize by loosing electrons. At 
cathode cations reduce by gaining electrons. This means oxidation occurs at anode and reduction at cathode. 
Examples of electrolytic cell: © Down's cell, Nelson's ceil, 


Oxidation reaction at Anode: X>X+le 

Reduction reaction at cathode: M'+le 3M 

Q3. Give the general principle of a voltaic or galvanic cell. Explain by taking example of Daniel 
cell? 


Ans: Galvanic cells (daniel cells): 

The cell which involves spontaneous redox reaction to generates electricity is called a galvanic or 
voltaic cell. The name Voltaic is given to this cell because Alessandro Volta discovered first such cell, 
Construction of galvanic cells {daniel ceils): 

The English chemist Fredrick Danie! constructed first voltaic cell using zinc (Zn) and copper (Cu) 
electrodes. Therefore this ceil is named as Daniel Cell. A galvanic or Daniel cell is shown in figure. 

A galvanic cell consists of the following parts: 

1, = AZinc bar dipped into a 1M Zn SO, solution. 
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A yoitmeter to measure current. 


Zn(s)-*2Zn2*{aq)+2e° Cu" (09) + 2e > Cu(s) 


Anode = oxidation Cathode reduction 
Galvanic cell 
Working of Galvanic cells (daniel cells); 

Each compartment of ceil is called a haif cell. Thus a Daniel cel consists of two haif cell joined in 
series. When circuit is complete, electrons begin to flow from Zn rod through the external wires to Cu rod. Thus 
Zn half cell acts as anode and Cu half cell as cathode. Note that a half cell consists of a metal rod dipped in the 
solution of its salt. 

Reactions in a daniel cell: 

In Daniel cali, electrons flow from Zn rod, through the extemal wire to Cu rod, This is because Zn has 
more tendency to undergo oxidation than Cu. Zn atoms from the rod go into the solution as Zn” ions feaving 
electrons on the rod. These electrons flow in the external circurt. Thus oxidation half reaction occurs at anode 
compartment. Cu” ions in copper sulphate solution capture electrons from Cu electrode and are reduced. 
Reduction half reduction occurs at the cathode compartment Such oxidation and reduction reactions are 
called half cell reactions. 


At Anode (Oxidation half reaction): © Zn (s) —+ Zn**(aq) + 2e° 


At Cathode (Reduction half reaction): Cu"’{ag) + 2e° ——» Cu {s) 
Q4. Find the oxidation state of nitrogen in the following compounds. 
{i) NO, {ii} N,O (iii) N20; {iv} HNO; 
Ans: 
ii Oxidation number of N in NQ;: 
The sum of oxidation numbers must be zero. 
[O.N of N] + 2[0.N of Oj] = 0 
[O.N of N] + 2[-2] =0 
(O.N of N]-4=0 
[0.N of N) = +4 
Thus oxidation state for N in NO.is +4, 


ii; Oxidation number of N in N,0: 
The sum of oxidation numbers must be zero. 

2[0.N of N] + [0.N of OF = 0 
2[0.N of N) + [-2] = 90 
2{0.N of N]}-2=0 
2(0.N of N} = +2 
2(O.NofN} _ +2 


2 2 

[O.N of N] = +1 
Thus oxidation state for N in N,Ols +1. 
ive Oxidation number nf WN in HAP.: 


iii: Oxidation number of Nin N,0: 
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2[0.N of N]-6=0 [+1] + [0.N of N] + 3[-2] =0 
2[0.N of N] = +6 [+1] +[O.NofN] -6=0 
2[O.NofN] _ +6 [O.N of N]-5=0 
2 - 2 [0.N of Nj = +5 
[0.N of N] = +3 Thus oxidation state for N in HNG;is +5, 
Thus oxidation state for N in N,0;is +3. 


SELF ASSESSMENT EXERCISE 7.2 


In the following reactions, identify which element is oxidized and which element is reduced. 


i. Mg + S—— MgS ij, 4Na+0,—— 2Na,0 
fii. 2Al + 3Cl,—— 2AlCl, iv. Mg+H,—— Mg, 
Solution: : 


i. Mg + $——— MgS 
Mg ——> Mg"*+ 2e° {loss of 2 electrons) 
Mg atom loses two electrons to form Mg’, so itis oxidized, 
§+2e—+ $* = (gain of 2 electrons) 
$ atom has gain two electrons to form S$”, $0 it is reduced. 
i, 4Na +0, ——— 2N2,0 
Na —— Na’’+ 2e° (loss of 1 electron} 
Na atom loses one electron to form Na”, so it is oxidized. 
0+2e—+ 0° (gain of 2 electrons) 
© atom has gain two electrons to form 0”, so it is reduced. 
iii, 2Al + 3Cl, —— 2AlCI, 
Al —— Al? +3e° {loss of 3 electrons) 
Al atom loses three electrons to form Al”, so it is oxidized. 
Cl+3e —— 3Ct" (gain of 3 electrons) 
Cl atom has gain three electrons to form 3CI", so itis reduced. 
iv. Mg +H,;—— Mgh, 
Mg —— Mg’*+ 2e° (loss of 2 electrons) 
Mg atom loses two electrons to form Mg”, so it is oxidized. 
H+2e —-+ 2H’ (gain of 2 electrons) 


H atom has gain two electrons to form 2H", so it is reduced. 
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GUESS PAPER & MODEL PAPER # 8 
BASED ON CHAPTER # 8 (Reduced Syllabus) 
CHEMICAL REACTIVITY 


CHAPTER 8: CHEMICAL REACTIVITY 


Metal, electropositive character, comparison of reactivity of Alkali and alkaline Earth 
metals, inertness of Noble metals, importance of silver, Gold, Platinum, Non-metais, Electro 
negativity character, comparison of reactivity of halogen. 


Note: Topic related self-assessments, review exercise and think tank questions are included. 
Side boxes and Society, science and technology are not included. 


SECTION-A 
Time allowed: 20 Minutes Marks: 12 
Note: Section-A is compulsory. All parts of this section are to be answered on the question paper 
itself. It should be completed in the first 20 minutes and handed over to the Centre 
Superintendent. Deleting/ overwriting is not allowed, Do not use lead pencil. 
Q.1 —_ Encircle the correct option i.e. A / B / C / D. All parts carry equal marks, 
{i} Which of the following oxides is the most basic oxide? 


A. MgO B. Bad €. Cad D. $0 
{ii} Which of the following oxides is amphoteric oxide? 

A. NasO B. Al,O, ‘5: MgO 0). SO. 
(iii) Which of the following elements is most metallic? 

A Al B. Na C. Mg D 6 
{iv) Valence shell electronic configuration of alkaline earth metals i is: 

A. os! B. _ns?np' C. ons? D. —_ns*np* 
(¥) Which of the following metals is not noble metal? 

A. Au B Cy C. Hg D. Ag 
{¥i) Which of the following elements is the least non-metallic? 

A. Si BOS c. BD. 6 
(vli} Oxidizing power of is the highest. 

A. lz B. Ch C. Br2 D. Fs 
(viii) Chlorine cannot oxidize ion. 

A.  lodide B. —‘ Flouride C. Bromide D.  Astatine 
(ix) Nais more reactive than Li, but less reactive than __ 

A. Mg B. Al C. Rb D.  Allofthese 
(x) Which of the following is the strongest acid? 

A. HI B. HCl C. HF D. HBr 
{xi) Iodine (I,) is solid. 


A. Paleyellow B. greenish yellow C. — reddish brown D. bluish black 
(xii) In group ITA, the basic character of oxides increases in the following order, 
A. MgO < BeO < CaO < SrO< Bad B. BeO < MgO < CaO < SO < Bad 
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Time allowed: 2:40 hours Total Marks: 53 
Note: Answer any six parts from Section ‘B' and attempt any five parts from Section-C. 
Attempt any two questions from Section ‘D’ on the separately provided answer book. Use 


supplementary answer sheet i.e, Sheet—6 if required. Write your answers neatly and iegibly, 
SECTION — B (Marks 18) 


Q.2 Attempt any SIX parts from the following, Ail parts carry equal marks. (6x3 = 18} 
i. In a group the reactivity of metals with oxygen increases? Give example. 
ii, |§ Which element is more metaliic Mg or Al? Explain. 
iii, | Whatis the importance of Mg? 
iv, Arrange the following in order of increasing acidic strength. HF, HI, HBr, HCI 
v. List the important properties of metals? 
vi. Why it Is advisable, not to pick sodium meta! with fingers. 
vii, Arrange the following elements in order of increasing non-metallic character. 
Si, Al, P 
viii, €xplain the electropositive character of the metals? 


SECTION — C (Marks 15) 


Q.3 Attempt any FIVE parts from the foltowing. Ail parts carry equal marks. (5x3=15) 
i, What are the characteristics of electronegative elements and how do their characters vary 
in groups and periods? 
ii. Highlight the important characteristics of some important alkaline earth metals? 
li, Arrange the following oxides in order of decreasing basic character. 
BeO, CaO, MgO, SrO 
iv. Rank the each set of elements in order of increasing metallic character. 
{a) Al, Na, Mg (b) Na, Li, K 
v. Give some important appticatluns of platinum. 
vi. What do you mean by inertness of noble metals? 


vii. What is aqua regia? 
SECTION — D (Marks 20) 


Note: Attempt any TWO questions. Aii questions carry equal marks. (2 x 10 = 20) 
Q4 a. Which of the following displacement reaction will not occur? Give reason. 
(a) Ci, + ZNaF, — 2NaCl + F, (b) Sr, + 2KI —- 2KBr +I, 
(c) I, + 2KBr— 2KI + Br, 
b. Highlight the Position of alkali metals and alkaline earth metals in the period table? 
Q.5 a. Describe the Ionization energies of alkali and alkaline earth metals? 
b. Highlight the important characteristics of some important alkali metals? 
Q.6 a. What do you know about halogens? 
b. How do you compare the reactivity of halogens? 


SOLUTION OF GUESS PAPER & MODEL PAPER # 8 
(Reduced Syllabus) 
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SECTION — B (Marks 18 


Q.2 Attempt any SIX parts from the following. All parts carry equal marks. (6x 3= 18) 
i. In a group the reactivity of metals with oxygen increases? Give example. 

Ans: {na group the reactivity of metals with oxygen increases For instance, alkali metals on exposure to air 
show an increase in affinity for oxygen as we move down the group. Lithium forms normal oxide. 


4Lifs}+ O,{g)—> 211,0(s} 
Sodium forms per oxide. 2Na(s) + O,(g) —> Na-0,(s) 


K, Rb and Cs form super oxide K(s}+ O,{g)-—-> KO,(s) 

In periods as we move from left to right, reactivity of metals with oxygen decreases. 
Examples: 

For instance, in the third period sodium readily reacts with oxygen to form sodium peroxide, at room 
temperature. Mg reacts with oxygen only on ignition. Al reacts with oxygen on heating. H is superficially 
oxidized at room temperature to form Al,O; layer which serves as a protective covering that prevents further 
reaction. 

ii, § Which element is more metallic Mg or Al? Explain. 

Ans: Mg and Al are the members of period 3. Apply the trends of decreasing elactropositive character across 
a period. Check the periodic table ta see which elements is more metallic. 

Mg is more metalic than Al. 

ji, © Whatis the importance of Mg? 

Ans: Importance of magnesium: 

Magnesium has relatively low density and it is used in making light weight alloy with aluminum that are 
used for making frames of automobiles , air craft and space ship cameras etc. 

Since magnesium burns brilliantly, it is used in photo flash guns. Mg(OH}; called milk of magnesia is 
commonly used as antacid. 

iv. Arrange the following in order of increasing acidic strength. 

HF, HI, HBr, HCl 
Ans: The hydrogen halides dissolve in water to form hydrohalic aed €.g., hydrochloric acid HCI, hydrofluoric 
acid HF etc. Except HF, other hydrohatic are strong acids. The acidic strength increases in the following order: 

HF < HCI < HBr < HI 
¥. List the important properties of metals? 
Ans: Metals: 

Metals like aluminum, iron and copper can be transformed into a variety of shapes by melting, molding, 
casting, hammering and rolling. Metals occupy left and lower three-quarters (3/4) of the periodic table. They 
are typically shiny solids, have moderate to high melting points and are good conductor of heat and electricity. 
They tend to lose electrons in chemical reactions. 

vi. Why itis advisable, not to pick sodium metal with fingers. 
Ans: Reaction of sodium with water: 

Sodium reacts violently with water (moisture of fingers}, often catching fire and exploding. 

This reaction produces sodium hydroxide, a strong and caustic base. 

vii, Arrange the following elements in order of increasing non-metallic character. 

Si, Ai, P. 

Ans: Since Si, Al and P lies in period 3 and in period from left to right non metallic character increases 
therefore: 
P<Si<Al 
viii. Explain the electropositive character of the metals? 
Ans: Electropositive character (Electropositivity): 


By-ssajidiumRehmangesubject:iGuessiPapersy(Chemistryzgihas www.office.com.pk 
Email:¥sajid@otticerconmpk COnAGs +62 345 Satag2 fb.com/office.com.p 


Chapter # 08 Chemical Reactivity Guess Papers 


Where M stands for any metal. Metals have large atomic size and low ionization energies. 
Variation of electropositive character in groups: 

As ionization energy decreases down the group, the electropositivity increases. Thus sodium is more 
electropositive than lithium. Similarly, magnesium is more electropositive than beryllium. 
Variation of electropositive character in periods: 

The tendency tc lose electron decreases as we move from left to right in a period. For instance in the 
second period Li and Be are metals, B is metalloid, whereas C, N, O, F and Ne are non-metals. 

Be is less metallic than Li. These trends in electropositivity are reflected in chemical reactivity of metals. 


SECTION — C (Marks 15 


Q.3 Attempt any FIVE parts from the following. All parts carry equal marks. (5 x 3= 15) 
i. What are the characteristics of electronegative elements and how do their characters vary 
in groups and periods? 


Ans: Electronegative or non-metallic character: 
Electronegative character is the reverse of electropositive character. It is the tandancy to gain electrons 


to form anions. 
OR 
The tendency of an element to accept an electron to form an anion is called its non-metatic or 
electronegative character. 


X(g) + le” ——+ X{g) 
Characteristics of electronegative elements: 

The elements having high electron affinity or high electronegativity have higher tendency to gain 
electrons and form negative ion. The elements in the upper right hand portion of the periodic table are 
electronegative or non-metallic in natura, For example, fluorine, oxygen and phosphorus are non-metallic in 
nature. : 

Greater the tendency te form an anion greater is the non-metallic character of the element. 

Variation of electronegative character in groups: 

In groups, electronegative characters decreases from top to battom due to increases in the atomic size. 
Variation of electronegative character in periods: 

In periods, electronegative characters increases from left to right due to decreases in the size of atoms. 
Note: Halogens are the most electronegative elements in their respective periods. Non-metal oxides are 

generally acidic since they yield acids in water. Acidic strength of these oxides increases from left to 

right in a period. 
ii. Highlight the important characteristics of some important alkaline earth metals? 
Ans: Some important alkaline earth metals: 

Magnesium and calcium are the most common aikatine earth metals. Metallic bonding in these metais 
involve two electrons. Therefore these metals are relatively soft but are much harder than alkali metals. They 
are relatively reactive but less reactive than aikali metals. 

Magnesium reacts with steam but calcium reacts with cold water. 

Mg(s)+H,0(g} —> NigO + H,{g) 

Ca(s}+2H.0(l) —+ Ca(OH}, + Hg) 

Magnesium reacts with oxygen at high temperature whereas calcium reacts with oxygen at room 
temperature. 


2Mg(s) + O,(g) “+ 2Mg0(s) 
2Ca(s)+ O,(g) —““+ 2CaO(s) + 0,(g) 


Hence Ca is more reactive than Mg. 


Uses of magnesium: 
Magnesium has relatively low density and it je need in making lint weicht allau with aleriniim that ara 
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Uses of calcium: 

Calcium is an important component of teeth and bones Caicium ions are found in ail living cells. They 
are involved in cictting of blood. A proper Ca” and K’ ions balance is required for normal heart function. 
iii, | Arrange the following oxides in order of decreasing basic character. 

Be0, CaO, MgO, SrO 
Ans: Basic character of metal oxides of main group elements increases down the group. For example, in 
group IIA, the basic character of oxides increases in the following order. 


$rO > CaQ > MgO > Bed 
iv. Rank the each set of elements in order of increasing metallic character. 
(a} Al, Na, Mg (b) Na, Li, K 


Ans: 4, Al, Na and Mg lies in period 3. As in period from left to right electropositive character. decreases 
therefore decreasing metallic character is given by. Na < Mg < Ab 

b, Na, L? and fies in group IA. As in group from top to bottom electropositive character increases 
therefore decreasing metallic character is given by. Li<Na<K 

vy. Give some important applications of platinum. 

Ans: Important applications of platinum: 

Platinum is widely used as catalyst for many types of industrial processes. For example, 100% pura 
sulphuric acid is prepared by the contact process. {n this process platinum is used as catalyst Platinum is used 
as electrode as a part of hydrogen electrode and in fuel cells. Automobile exhaust is a major source of air 
pollutton. Therefore, most new cars are equipped with catalytic converters. These converters contain platinum. 
These converters catalyze the complete combustion of CO and hydrocarbons. A platinum compound called 
cis-platin is useful as an anti cancer agent. 

vi, § What do you mean by inertness of noble metals? 
Ans: Inertness of noble metals: 

The chemistry of metats is characterized by their ability to lose electrons to form cations. Some metals 
such as copper, silver, gold and platinum are relatively difficult to oxidize. Therefore, these metals are often 
called noble metals Gold and platinum exist mostly as free elements in nature. Copper and silver exist i both 
trae and combined states. 

All active metals react with HCi but noble metais do not react with HCi. Copper and silver react with 
strong oxidizing agents such as conc. HNO, and HCIO,. 

Aqua regia: 

Gold and platinum react only with aqua regia. Aqua regia Is a mixture of 3 parts by volume of conc. HCI 
and one part by volume of conc. HNO. 
vii, Whatis aqua regia? 

Ans: Aqua regia (Royal water): 

Gold and platinum react only with aqua regia. Aqua regia is a mixture of 3 parts by volume of conc. HC! 
and one part by volume of conc. HNO. 


SE N-D rks 2 


Note: Attempt any TWO questions, All questions carry equal marks. (2x 10= 20 
Q.4 a. Which of the following displacement reaction will not occur? Give reason. 
(a) Cl, + 2NaF, —+ 2NaCl + PF, (b) Br, + 2KI --+ 2KBr + I, 


{c) I, + 2KBr —- 2KI + Br, 
Solution: 
(a) Cl + 2NaF, —+ 2NaCl + F, 
Displacement reaction will not occur because the reactrity of halogens decrease down the group 
Thus, the order of decreasing power oxidizing is: F; > Cl,> Br, > I;, Therefore Ci, cannot oxidized F,. 
(b) Br, + 2KI —> 2KBr + I, 
Displacement reaction will occur because the reactivity of halogens decrease down the group. Thus, 
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Thus, the order of decreasing power oxidizing is: F, > Cl, > Br,> 1, Therefore J, cannot oxidized Bry. 
b. Highiight the Position of alkali metals and alkaline earth metals in the period table? 
Ans: Position of alkali metals and alkaline earth metais in the period table: 

The group IA elements except hydrogen are known as alkali metals. These include lithium, sodium, 
potassium rubidium, cesium and francium. These elements have general electron configuration ng’ in their 
valence shell. The Group IIA elements are known as alkaline earth metals. These include oeryllium, 
magnesium calcium, strontium, barium and radium. They have general electron configuration ns? in their 
valence shell, 

Q.5 a. Describe the Ionization energies of alkali and alkaline earth metals? 
Ans: Ionization energies of alkali metals: 

Because alkali metals have low ionization energies, therefore have a great tendency to lose the sing’e 
valence electron to form cations. They are so reactive that they are never found in the free state. The alkali 
metals show increased reactivity down the group. This is bacause of decrease in ionization in energies down 
the group. This means Na is more reactive than Li, but less reactive than K. They are ail so reactive that they 
are kept under a liquid such as kerosene oi}. 


Ionization energies of alkaline earth metals: 

Alkaline earth metals also have low ionization energies, so they also have greal tendency to lose both 
the valence electrons to form dispositive cations. They are less reactive than alkaii metals. These metals aiso 
show increased reactivity down the group. Thus Mg is more reactive than Be but less reactive than Ca. Like 
alkali metals, they are also kept under a liquid such as kerosene oil to prevent contact with moist air, 

b. Highlight the important characteristics of some important alkali metals? 
Ans: Some important alkali metals: 

The most important alkal metal is sodium. It is hard and strong. So when the term metal comes in our 
mind, we think it to be as hard as iron. But sodium is a soft metal can be cut wilh a knife, Ht melts at 97.6°C and 
boils at 881.4°C. The reason is that in ion, metal atoms are tightly packed due to smail size. They are held 
through strong metallic bonds due to many electrons in the valence shell Whereas sodium consists of bigger 
atoms. Because of large size and only one electran, sodium atoms have weak metallic bonds. Thus sodium is 
a soft metal. Sodium is a silvery white soft metal, It is an extremely reactive metal 
Reaction of sodium with water: 

Sodium reacts with water violently to form sodium hydroxide and liberates hydrogen gas. 


2Na(s) + H,O(/) ——> 2NaOH (aq) + H,(g) 


This reaction is highly exothermic and proceeds with light explosion. For this reason, it should not be 
picked with fingers. 
Reaction of sodium with oxygen: 

(n a limited supply of oxygen sodium burns to form sodium oxide (Na,0)}. But in excess of oxygen it 
forms pale yellow solid sodium per oxide (Na,0,). 2Na(s) + O,(g) ——> 2Na,0,(g) 


Hene af enadium: 
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Q.6 a. What do you know about halogens? 
Ans: Halogens: 

The elements in group Vil-A ave called halogens. The name hatogen is derived from the Greek words 
‘halous” meaning salt and “gen” meaning former. Halogens include fluorine, chiorine, bromine, iodine and 
astatine (astatine is a radioactive element. Little is known about its properties ) Ail halogens are reactive non- 
metals. They all exist as diatomic molecular substances. 

Fluorine (F,} ———— _— Pale yellow gas 
Chlorine (Cl) ~———-_— Greenish yetlow gas 
Bromine (Br) ————>_ Reddish-brown liquid 
lodine {I,) ——  Bluish-black solid 

All the halogens react with metals to form salts called halides. In these reactions metals are oxidized. So, 
halogens act as oxidizing agents. Fluorine is the mosi reactve element known. Chlorine is less reactive, but 
combines vigorously with many metals. For instance sodium metal bums in chlorine gas to form sodium chloride 


2Na (s) + Cl, (g) —--> 2NaCl (s) 


Bromine and iodine react with metals less vigorously. 
b. | How do you compare the reactivity of halogens? 
Ans: Comparison of reactivity of halogens: 

The comparison of reactivity of halogen shows that it decreases down the group. 

All the halogens are the most reactive elements as a family. Fluorine is the most reactive due to its high 
electronegativity, smail size, extramely high oxidizing power and low dissociation energy of F-F bond. 

The reactivity decreases with atomic number, e.g., n the displacement reactions we find that fluorine 
displaces all the remaining three halogens from their salts Chlorine displaces only bromine and todine, 
bromine displaces only iodine while iodine displaces none. 

Bromine and iodine react with metals less vigorously The reactivity of halogens decrease down the 
group. Thus, the order of decreasing power oxidizing is:- F,>Cl> Br.> I, 

The halogens react with hydrogen to form hydrogen halides. H,(g) + X,(g} —— 2HX(g) 
Where X= F, Cl, Br, I 

Reaction of fluorine with hydrogen is explosive. The hydrogen halides dissolve in water to form 
hydrohalic acid e.g., hydrochloric acid HCI. hydrofluoric acid HF etc. Except HF, other hydrohalic are strong 
acids. The acidic strength increases in the following order: HF < HCI< HBr<Hi 

Oxidizing power of F, is the highest and that of |, is lowest. Due to the relative strength as oxidizing 
agent, it is possible for a free halogen to oxidize the ion of halogen next to it in the group. This means F can 
oxidize all the halide ions to free halogen. 

For example, 


F,{g) + 2KCl(aq) —> 2KF{aq) + Cl, (g) 
F,{g) + 2KBr(aq) ——> 2KF(aq} + Br, () 


F,(g) + 2Nal(aq) ——> 2NaF(aq) + 1,(s) 
Similarly Ci, can oxidize Br and f ions. But I, cannot oxidize any halide ion. 


IMPORTANT SHORT QUESTION ANSWERS 


(Reduced Syllabus) 


Q1. Compare and contrast alkali and alkaline earth metals. 


Bum mkt It me rbdnta wimatlanwitiare AILalinan anartk mvtbole:« 
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iv. In flame both group elements give different colors - 
¥, Both group elements soiuble in liquid ammonia and give deep biue solution 
vi, Both are present in s-block . 

vii, | Both are react with H and forms respective hydrides. 

viii, In both grope differentiating electron enters in s sub shell. 
ix. Both group elements have electro positive character 
Difference between alkaline earth metals and alkali metals: 


[| Properties Alkati metals 
. Comparatively harder. High melting 


| recess | ase 

cal propert paramagnetic. points. Diamaanetic. 
r valency | ____—Monovalent | SS Bivatent_ 
Less electropositive 


stable towards heat. decompose on heating. 
[setts | tareesnnssen | Eley 
Bicarbonates These are known in solk state. Exist only in solution. 
Carbonates on heating (LICO, is an exception heating. 
Action of carbon De not directly combine with carbon form carbides 
chromates, oxides etc are soluble in |chromates, oxalates etc are insoiuble 
Solubillty of salts water, in water 


Stronger as ionization potential {Weaker as ionization potential values 
values are low and oxidation potential? are high and oxidation potential 
Reducing power values are high values are low. 


One electron is present in the valency] Two electrons are present in the 
shell. The configuration is ns' valency shall, The configuration is 
Electronic configuration| (monovalent) more electropositive ns’ (bivalent 


Q2. Choose three metals that would not be suitable for coinage. Elaborate your choice. 

Ans: Group One elements are known as the alkali metals. They are all silvery-white in colour, react vigorously 
with water, very soft, and react rapidly with air, and are thus totally unsuitable for coins. The majority of 
these metals are either too reactive, too expensive or just too difficult to work to be used in coins and 
medals. 

For Example: Lithium, Sodium, Potassium, Rubidium and Caesium. 


SELF ASSESSMENT EXERCISE 8.1 


1. Ineachof the following pairs identify, which element is more metallic? 
{a)Be,8 (b)SLAl (ce) K Li 
2. Using the periodic table, rank each set of elements in order decreasing metallic character 


Alkaline earth metals 


ES CO Co 


(a) Na, Li, K {b) Al, Na, Mg 
3. Which is basic 11,0 or Na,0? 
Solution: 


1, _ In each of the following pairs identify, which element is more metallic? 
(a)Be,B = (B)Si,AE (ce) KL 
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b. Apply the trends of increasing electropositive character down a group and decreasing electropositive 

character across @ period. 

Si and Al lies in penod 3. As in period from left to right electropositive character decreases therefore Al is more 

metallic element (Al proceeding Si in period 3). 

c, Apply the trends of increasing electropositive character down a group and decreasing electropositive 

character across a period. 

K and Li lies in group IA. As in group from top to bottom electropositive character increases therefore X is 

more metallic element (Li proceeding K in group IA). 

2. ‘Using the periodic table, rank each set of elements in order decreasing metallic character 
{3) Na, Li, K (b} Al, Na, Mg 

Ans: a. Na, Li and K iies in group IA. As in group from top to bottom electroposilive character increases 

therefore decreasing metallic character is given by. K > Na>Li 

b. Al, Na and Mg fies in period 3. As in period from left to right alectropositive character decreases 

therefore decreasing metallic character is given by. Na > Mg > Al 

3. Which is basic Li,0 or Na,0? 

Ans: Li and Na lies in group IA. As in group from top to bottom basic character of metal oxide increases 

therefore Na,0 is more basic than Li,0. 


SELF ASSESSMENT EXERCISE 8.2 


Identify the position of Mg and Ca in the periodic table. 
Ans: Magnesium is group ilA element is known as alkaline earth metal. Magnesium has general electron 
configuration ns* in its valence shel, 

Calcium is group liA element is known as alkakne earth metal. calcium has general electron 
configuration ns’ in its valence shell. 


SELF ASSESSMENT EXERCISE 8.3 


1, —_ In each of the following pairs, identify which element is less non-metallic. 


(a} Bor C {b} C or Si (¢) Ct or Br. 
2, Using periodic table rank each set of elements in order of increasing non-metallic 
character. 
(a) N,F,O (b) Cl, Br, 1 (c} Si, S, P 
Soiution: 1. In each of the following pairs, identify which element is Jess non-metallic. 
(a) Bore (b) C or Si (c) Cl or Br 


Ans: a. Since B and C ites in period 2 and in period from left to right non metallic character increases 
therefore B is less non metallic than C. 

b. Since C and Si lies in group IVA and in group from top to bottom non metallic character decreases 
therefore Si is fess non metallic than C. 

C. Since Ct and Br lies in group VILA and in group from top to bottom non metaitic character decreases 
therefore Br is less non metallic than Ci. 

2. Using periodic table rank each set of elements in order of increasing non-metallic 


character, 
{ajN,F,O (b) Cl, Br, I (c) Si, $,P 

Ans: a. Since N, F and © ies in period 2 and in penod from left to right non metallic character 
increases therefore: N<O<F 


b. Since Cl, Br and I lies in group VIIA and in group from top to bottom non metallic character decreases 
therefore: Che Pre 
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| SELF ASSESSMENT EXERCISE 8.4 


Which of the following displacement reactions will occur? 
i. C),(g) + 2NaF(aq} ——> 2NaCi(aq) + F,(g) 
2. Br,(g)+ 2KI(aqg} -—-» 2KBr{aq) + £,(g) 
L(g) + 2KBr(aq) +-—— 2KI{aq) + Br,(/) 
4. Ci,(g}+ 2KBr{aq) ——> 2KC\(aq) + Br, {f) 
5. Cl,(g}+ 2Nal{aq) ——+ 2NaCl(aq) + J, {s) 
Solution: 
1. Ch,(g)+ 2NaF{ag} —> 2NaCl(aq) + F,(g) 
Displacement reaction will not occur because the reactivity of halogens decrease down the group. 


Thus, the order of decreasing power oxidizing is: F, > Ci,> Br, > I, 
Therefore Cl, cannot oxidized F,. 


2. Br,(g)+2KI(aq) ——> 2KBr{aq} + I,(g) 
Dispiacement reaction will occur because the reactivity of halogens decrease down the group. Thus, 
the order of decreasing power oxidizing is: F, > Cl, > Br; > I, 
Therefore Br, can oxidized I). 

1,(g)+ 2KBr{ag} = -—> 2KI(aq)+ Br,{/) 

Displacement reaction will not occur because the reactivity of halogens decrease down the group. 
Thus, the order of decreasing power oxidizing is: F, > Ci, > 8r,> I, 
Therefore I, cannot oxidized Gr,. 

4. Ci,(g}+ 2KBr{aq) ——> 2KCKag} + Br?) 
Dispiacerment reaction will occur because the reactivity of halogens decrease down the group. Thus, 
the order of decreasing power oxidizing is: F, > Ci,> Br,> I, 
Therefore Cl, can oxidized Br.. 

5. Cl,(g) + 2Nal(aq) ——> 2NaCl(aq) + E,(s) 
Displacement reaction will occur because the reactivity of halogens decrease down the group. Thus, 
the order of decreasing power oxidizing is: F, > Cl, > Br. > 1, 
Therefore Ci, can oxidized I;. 


